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/ ABSTRACT

. The 12th Editioi, of the Catalog of Wargaminq and Military Simulation Models
contains descriptions of simulations, war games, exercises, and models in
gen-ral use throughout the Department of Defense and in the defense
establishments of Australia, Canada, England, and Germany. The individual
models are listed alphabetically. Each catalog entry includes the date of
implementation; the pt:oponent, poinZ of contact, purpose, description,
construction, oidedness, and limitations of the model; the improvements and
modifications that are planned for the model; the input to and output of the
model; the nardware, software, security classification, frequency of use, and
users of the model; and general data pertaining to the time requirements of
the model.

The catalog draws upon inputs from analysis agencies in the various defense
establishments, independent contractors and research organizations, and
similar catalogs of games and simulations. The inclusion of a specific model
in the catalog is at the discretion of its proponent and does not in any way
constitute endorsement of the model by tte Force Structure, Resource, and
Assessment Directorate (J--8) or the Joint Staff.
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* hAR - Air Availability and Repair
AASPEM - Air-to-Air System Performance Evaluation Model Support
ABATAK - Air Base Attack Model
ACAAM - Air Courses of Action Assessment Model
ACE - Advanced Campaign Effectiveness Model, Version II, and

the Sortie Evaluation (SORVAL) Post-processor
ADB - Aircraft Data Base
ADB - Attrition Data Base for USAF Munitions Planning
ADMRALS - Attack and Defense of Maritime Resources in Adverse

Locals Simulator
ADS - Ammunition Distribution System
ADTAM - Air Superior/Air Defense Tanker Analysis Me .al
AEM - Arsenal Exchangn Model DE&=
AESOPS
AFP - Army Force Potential
Agile
AIRRAD - Fallout Prediction Syotem
ALARM - Advanced Low Altitude Radar Model
ALARMPP - Pulse-to-Pulse Version of the Advanced Low Altitude

Radar Model with Site-Specific Terrain
ALARMSS - Adv.nced Low Altitude Radar Model with Site-Specific

Terrain
ALB-XMOD - AirLand Battle Expert Model
ALEx - Aircraft Loading Expert
ALWSIM III - Army Laser Weapon Simulation Model
AMM - Advanced Missile Model
AMM - Army Mobility Model
ANGEL - Aide to Navigation Event-Step Logistics Model
APM - Advanced Penetration Model

* Application of Error Analysis to Target Location System
APS - Ammunition Point Simulation DELETED
ARTBASS- AR1-y Training BAttle Simulation System
ARTOAR - Attack Helicopter Air-to-Air Fire Control System

Simulation Model
ASESS - Air Strike/Engagement Spread Sheet
ASOAR - Achieving a Syettem Operational Availability

Requirement
ASOSM - A Sub on Sub Model
ASUMS - Aircraft Survivability with Missiles and Stealth
ATTACK Mode].
AURA - Arry Unit Resiliency Analysis
Automated FIRST BATTLE - Battalion - Corps DELETED
AWM - Amphibious Warfare Model
AWSIMS - Air Warfare Simulation System

Balboa - Aerospace Employment Exercise
BALFRAM - Bal.rnaced Force Requirements Analysis Methodology
BBS (COMBAT-SIM)
BEST WEAPON
BETA
Big Stick DELEJ
BLDM - Battalion Level Differential Model
BLOCKBUSTER
BLUEMYAX II (Flight Path Generator)
BODESIM - Barrier/Obstacle Deployment and Effectiveness

Simulation Model
BONeS - Block Oriented Network Simulator
Bottom Line
BP1 - Battle Planning System0



BRLFCS - Ballistic Research Laboratory Firepower Control

Buildup

CAMMS - Condensed Army Mobility Model System
CAMP Computer Assisted Match Program DELETED
CAM-X - Corps Ammunition Model Expanded
Canadian Land Forces Research War Game
CASMO - Combat Analysis Sustainability Model
CASTFOREM - Combat Arms Task Force Engagement Model
CBAM - Combat Base Asmessment Model
CCBM - Generic Crew-Centered Bomber Mission Model
CCOMEM - Conventional Collateral Mission Effectiveness Model
CEM - Concepts Evaluation Model
CEOPS - Communication-Electronics Operator Positi ning System
CFARC - Cloud-Free Arc Simulator
CFAW - Contingency Force Analysis Wargame
CHEMCAS III - Chemical Casualty III
CISCIAD - Combat Identification System COMO Intograted Air

Defense
CLDGEN - Cloud Scene Simulator
COMBAT IV
Combat Model ELAN+
COMET - Calculation of Missile Earth Trajectories
CUM/EW - Tactical Communications/Electronic Warfare
COMMANDER V - Tactical Air/Land/Naval Operations Model
COMO III- Air Defense Computer Modeling System
COMO ADC3- COMO Air Defense C3 Model
COMO(T)- Computer Model
ConMod - Conflict Model
CORBAN - Corps Battle Analyzer
Correlation of Forces Model
COSAGE V - Combat Sample Generator
COSYCAT - Combat System Capability Evaluation Tool
CRASOF - Combat Rescue and Special Operations Forces
CRUISE Missiles - C-Dased Routines for Understanding

Tnteraction Between Ships, EW, and Missiles
CVOF - Ceiling and Visibility Observation/Forecast
CWASAR - Cruise Weapon Analysis Simulation and Research

D2PC - Downwind Chemical Hazard
DAP - Data Analysis Package
DART Family of Survivability Models
DEPLOY - Deployment and Sustainment Model
DESCEM - Dynamic Electromagnetic Systems Combat Effectiveness Model
DETCONT - Detection Contour Program
DETEC - Defense Technology Evaluation Code
DEWCOM - Divisional Electronic Warfare Combat Model
DIDSIM - Defense-In-Depth Simulation
DIVLEV - AMSAA Division Level Wargame
DNYPSIM - Wind/Pasquill Stability SImulator
Dunn Kempf
DWG - Divisional War Game

Eagle - Corps/Division Analysis Model
ECECE - Electronic Combat Equipment Capabilities Evaluation
EDECSIM - Extended Directed Energy Combat Simulation
E-EFAM - Expanded Engineer Functional Area Model
EIEM - Electromagnetic Interference Effects Model
EMSA - Electronic Warfare Multiple Sensor Analysis
End-Game
Engage
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EOVAC - Electro Optical Vulnerability Assessment Code
Error Analysis Using Multiple Ellipse Techniques for Use on

Airborne Vehicles
ESAMS - Enhaaiced Surface-to-Air Missile Simulation
EWS - Electronic Warfare Simulation

FACTS - Fleet AAW Nodel for Comparison of Tactical Systems
FASTALS - Forca Analysis Simulation of Theater, Administrative

and Logistics Support
Fast Stick
FDM - Force Design Model DELE
FIRST FORAY (Revised Edition)
FLAPS - Force Level Autonated Planning System
FOF - Follow On Forces Model
FORCEM - Force Evaluation Model
FORCOST - Force Costing Model
FORGE - The Force Generation Model DELETED
FORGE - FORCEM Gaming Evaluator Model DELETED
FPM - Force Planning Model (training and education) DELETED
FPM - Forces Planning Model (analysis model) DELETED
Frequency Hopping Model (including cosite variation)
FROBAK - Front EnO-Back End
FSTAM - Force Strucutre Trade-Off Analysis Model

G2WS - G2 Workstation
GEMM - Generic Missile Model
GEMMTLCM - GEMM with Tracking Loops and Counter-Measure
GENSAW - User-Assisted Generic Systems Analysis Workstation
GIFT - Geometric Information for Targets
GRWSIM - Ground Warfare Simulation
GUNFIRE - Air-to-AIr Gun Program. HELSCAM - Helicopter Snenario Aose.3ment Model
L4OME - Hominq Missile Engagements

JAGUAR - Juego de Guerra Aerso Americano Regional
Janus 4
JANUS/R
JANUS(T)
JAWS - Joint AISC Wargaming System
JAWS - Joint Analytic Warfare Systems
JC3S - Joint C3 Simulation
JESS - Joint Exercise Support System DALET
JPLAN & RADEX - Joint Planning Exercise & Rapid Deployment Exercise
JTIDSC2 - Joint Tactical Information Distribution System Class

2 Terminal Network Simulation Model
JTLS - Joint Theater Level Simulation

Kihiematic.

LABS - Local Air Battle Simulation
LDM - Logistics Decision Model
LFMD/AMIP - Logistics Functional Model Development for Army

Improvement Program
LOCNES - Lock-on Range Calculation Needed in Electro-Optical

Simulation
LOEM - Launcher Orders Evaluaticn Model
LOGATAK III - Logistics System Attack III
LOGNET - Logistics Data Network
Low Intensity Conflict Gaming System DELETED
LOWTRAN 7
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LRSAMP - Long Range Strategic Appraisal and Military Planning

System

MABS-EX - Mixed Air Battle Simulator - Extended
MACATAK - Maintenance Capabilities Attack Model
MACRO - Model of Aggregated Central Region Operations
MACRO-2 - Model of Aggregated Central Region Operations
MARGI-SIOP - Strategic Air Command Methodology for Analyzing

Reliability and Maintainability Goals and Investments
MARGI-TAC - Methodology for Analyzing Reliability and

Maintainability Goals and Investments for
Tactical Air Forces

Markov Survivability Model
MASS - Mobility Analysis Support System
MATADOR
MAWLOGS - Models of the Army Worldwide Logistics Syqtem
MAWM - Modular Air War Model
MECS - Minefields and Barriers Combat Simulation
MEM - Mission Effectiveness Model
MEM - Multiple Engagement Model
MICA - Multiple Launch Rocket System (MLRS) Interactive

Computer Aid
Micro-FASTALS - Microcomputer Force Analysis Simulation of Theiter,

Adminetrative and Logistics Support
Micro-PFM - Microcomputer Patient Flow Model DELET
Micro SAINT
MIDAS - Macintosh Interactive Display and Analysis System
MIDLAAM - Midlevel AllocatJon and Assessment Model
MINDSIM - Mine Deployment Simulation Model
Minotaur
MME - Mobilization Model
MPRES - Method for Presenting Received Signals
YRH - Medical Regulating Model
MSEPAM - Mobile Subscriber Equipment Performance Analysis Mosel0
MULTI-ASPIC - Multiple AWACS Simulation: Pentrator/Interceptor

Combat Model
MULTIWAR - Multiwarfare Scoping Model Version 2.0
MUPPET - Multi-Purpose Performance Evaluation Tool

NADM - NOFJAD Air Defense Model
NAM - Network Assessment Model
NAVMOD - Naval Model
NEST - Naval Exercise Support Tool
NETS - Netted EW/GCI Tracking System Model
NETSIM - Network Simulation Model DLIIE
Network 11.5 DELETED
NMSTPA - Naval Minesweeping Tactical Planning Aid
NRMM - NATO Reference Mobility Model
N-SNAP - Non-Strategic Nuclear Attack Planning
NUC-STRATEGYST
NUCWAVE - Nuclear Wave Attck System Model
NUFAM III - Nuclear Fire Planning and Asse3ssment Model III
NUSSE-3 & NUSSE-3 (ATM)

OBSERVE - Laser Observation Program
OPSURV - Operational Survivability Modml
OPUS1 - Optimal Preferential Utility and Strategies

Program, Version 1
ORDAM - Obstacle Removal Delay Assessment Model
OSADS - Optical Signature Acquisition and Detection Model
OSA•4M - Optimuo Supply and Maintenance Model

40



POOl - Anti-Aircraft Artillery Simulation Computer Program
PACES - Performance Analysis for Communications-Electronics Systems
PANTHER - Low Intensity Conflict (LIC) Simulation DELETED
PARACOMPT - Parametric Analysis of Respiratory Agents

Considering Operations, Motivations, Protection and Time
PASTE - Penetration ASsessment of Terminal Engagements
PATROL
PAWS - Parametric Assessment of Weapons Systems
PEJ Propagation Model - PLRS/EPLRS/JTIDS Propagation Model DELETED
PIVADS - Product Improved Vulcan Air Defense System

Effectiveness Model
PLRS/EPLRS Deployment Aids - Connectivity Model
POL - Petroleum, Oil, Lubricants Model
PROLOGUE - Planning Resources of Logistics Units Evaluators

QJM - Quantified Judgement Model

Radar Workstation
RADGUNS - RAdar Directed GUN System Simulation
RAPIDSIM - Rapid Intertheater LVeployment Simulation Model
RCN - Radio Communications Network Model DELETED
RECCE - Reconnaissance Mission Planning Aid
RESA - Research, Evaluation, and Systems Analysis Facility
RETCOM - Return to Combat
REVAM - RPV EW Vulnerability Assessment Model
RSAS - Rand Strategy Assessment System
RWAM - Revised Weapon Allocation Model

S.A•MBO - Signature of Air-to-Air Missiles after Burnout
SAB - Surface-Air Battle
SAR - Search and Rescue
SAS DELET&D
SCARE - Simulation and Countermeasure, Aircraft, and Radar Encotinters
SCAT - Sea Control Analysis Tool
SEABAT - Sea Battle Model
SEAT - Strategic Engagement Analysis Tool
SEES 1.1 - Security Exercise Evaluation Simulation Ver 1.1
SFEM - Space Forces Engagement Model
SHIPDAM - Ship Damage Model
SIDAC - Single Integrated Damage AnalysLs Capability
SIM II Naval Warfare Engagement Simulation
SINBAC - Systems for integrated Nuclear Battle Analysis Calculus
SITAP - Sim~ulation for Transportation Analysis and Planning
SLAVE - Simple Lethality and Vulnerability Estimator DELETED
SLIC - Simple Low Intensity Conflict Assessment Model
SNAP - Strategic Nuclear Attack Planning
SODSIM - Stratagic Offense/Defense Simulation
SOJ - Stand-Off Jamming
SOTACA - State-Of-The-Art Contingency Analysis
Sovtet Troop Control Air Model DELETED
Space CEM - Space Communicatione Effectiveness Model
SPAM - Self-Protection Analysis Model
SPAN - Signal Parametric Analysis of Potential critical Nodes
SPEED84 - Simulation• of Penetrators Encountering Extensive Defense
SPIRITS - Spectral Infrared Imaging of Targets and Scenes
SRBS - Skeletal Reference Baseline System
STAIR - Simulation of Tactical Airborne Interceptor Radar
STAM - SlOP Tanker Analysis Model
STAT - Strategic Transportation Analysis Tool
STEWS - Simulation of Total Electronic Warfare Systems
STOCHADE
STRATC2AM - Strategic Command Control Architecture Model
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STRAT DEFENDER Model
STRAT PATROLLER Model
STRAT RANGE
STRAT SURVIVOR
Strike
STRIKER - Tomahawk Land Attack Effectiveness Simulatioýi
Sub-on-Sub
Suppressor
SUWAM - Strategic Unconventional Warfare Assessment Model
SWARM - Strategic Warning and Response Model
SWATEM - Small-Force Weapons and Tactics Evaluation Model

TACAP - Tactical Air Command Aircraft Patroller
TAC Brawler
TACEM - Tactical Aircraft Engagement Model
TACOPS - Theater and Corps Operations Planning Simulation II DELETED
TAC RANGER
TAC REPELLER
TAC SABER
TAC SELECTOR
TACSIM - Tactical Simulation
TAC THUNDER
TAC THUNDER Intratheater Logistics Module
TACWAR - Tactical Warfare
TACWARS - TACAIR Warfare Simulation DELETED
TACWAR/STC - Tactical Warfare I .
TAC WEAPONEER II
TAFSM - Target Acquisition Fire Support Model
TAGS - Technology for the Automated Generation of Systems
TALCCM - Tactical Airlift Control Center Model
TAM - Theater Analysis Model
"lank Wars II - The Sustained Combat Model
TXPM - Tactical Aircraft Penetration Model
TA\RA - Target Acquisition and Risk Assessment
TAWS - Theatre Air Wargaming System
TECH/MAP- Time Evaluation of Casualty History
TEM - Terrain Effects Model
TimaLine Analysis Model
TIS - Thermal Imaging System Program
TMDC3ISIM - Tactical Missile Defense Command, Control,

Communications, and Intelligence Simulation
Tomahawk
Total Force Manpower Tradeoff Model
TOTAL ROUND - Total. Round Standard Missile Simulation
TRANATAK - Transporation Network Attack
TRANSACT - Transportation and Supply Activities
TRANSMO - Transportation Model
TRICIA - Theater Attrition Model
TSAR - Theater Simulation of Airbase Resources
TSARINA - Theater Simulation of Airbase Resources INputs

using Airbase Damage Assessment Model
TTSM - Theater Transition and Sustainment Model
TW/AA End-to-End Model
TWSEAS-IMC - Tactical Warfai-e Simulation, Evaluation and

Analysis System - Integrated Manuever Controller

URBAT - Urban Battle Trainer
UVWR - UltraViolet Warninq1 Receiver Detection Range

VAST - Vulnerability Analysis for Surface Targets
VECTOR-3
VEDER - Visual/Electro-Optical Detection Range Model

6



VEHW - Vehicle Weathering Model
VGCUFS - Vehicle Gap Crossing Under Fire SimulationVIBAS - Village Battle Simulation
VIc - Vector In Co.nmander

Visual 3earchVOLUME - Engageability Volume Model Graphic Display

WAAM - Worldwide Military Command and Control System
(WWMCCS) Allocation and Assessment Model

WAM - Weapon Assessment Model
WEBS - Weapons Effectiveneos Battle Simulation
WEIGHT DLT

XSTAR

YAC - Yet Another CHEMCAS
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TITLE: AAA TTF - AAA Target Tracking Function.

DATE IMPLEMEN,2_TZ: 1978.

MODEL TYPE: Analysis.

POQPONENT: ITT hvionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: William High, ITT Avionics, (201) 284-2870.

PURPOSE: To analyze radar response to applied ECM.

DESCRIPTION: AAA TTF analyres radar response to ECM by modeling the pertinent
radar functions (az & el channels with IF filtering and error discrimination)
at the analog block level. The target geometry and antenna pattern generator
is also in the modeled loop.

INPUT: CSMP Model. User-supplied FORTRAN ECM routines.

QOUPUT: Azimuth and elevation tracking errors.

R&R-IPRE AND SOFTWARE:
Computers VAX 11/780-782. Require. array processor.
Storaae: 50K Bytes; memory requirements: IM Bytes.
Lanouaae: FORTRAN IV-Plus.
Documentation: None.

SECURITY CLASSIFICATION: Program Code is unclassified; input data is Secret.

gENERAL DATA:
Data Base: Preparation time is 2 days.

g2Q. _IJU * t yr Cvc qt 5 minutes on VAX computer.

Comments!t Status of Mr'!.,A. - completed; debugged.
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TITLE: AAPG - Aircraft Inter-Anteuna Propagation with Graphics.

DATE IMPLEMENTED: 1989.

MODEL TYPZ: Analysis.

PROPONENT: DoD Electromagnetic Compatibility Analysis Centar, North Severn,
Annapolis, MD 21402-1187.

qOINT OF CONTACT: R. Schneider, (301) 267-2355, DSN 281-2355.

PURPOSE: AAPG is a research and evaluation tool that uses interactive
computer graphics to assist in the analysis of antenna-to-antenna
electromagnetic interference for subsystems on an aircraft. Cosite and
limited intersite applications are possible. The program calculates the
levels of antenna-to-antenna transmitter power at the receivers that are
frequency-coincident with a transmitter fundamental or harmonic frequency.
Version 09 of AAPG allows for more realistic modeling of aircraft fuselages
than OLd previous versJons of the program. The geodesics over airframes
technique is used to compute geodesic paths between antennas, and uniform
theory of diffraction techniquer have been implemented to calculate surface
diffractions over shapes of greater generality. Antenna-to-antenna coupling
calculations include free-space propagation lose, surface shading over the
aircraft fuselage, and knife-adge diffraction over the wing edges. Simple
models for the transmitter opectrum, receiver selectivity, and antenna pattern
are used in the calculation.

2g2ns Ll:'d and air aircraft operation.

IM:p_ Global.

Eni xro~rI1n_: Aircraft Frame.

L _21 JEJ, N / A.

Scove of Conflict: N/A.

Mj3i.QfLjArea: Communications.

Level of Detail of Processus and Entit4±i:_ Communications subsystems un an
aircraft.

CONSTRUCTION:
H man Particivation: Required to acquire information for data input and

select decisions.

Time Processina: Static.

Treatment of Randomn*LU: N/A.

Sidednges: N/A.

L ATIO=S Frequency range for input 150-20000 MHz; aircraft geometry must
be a cylinder with cones at each end and cross-sections of ,shapes with slowly
varying radius of curvature. Wings are modeled as flat plates.

PLANNED IMPROVEMENTS AND MODIFICATIONS: More user-friendly input methods.

.LP=.h : Data needed include aircraft geometry, antenna locations and C-E
system characteristics.
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OUTPUT: Displays and printouts of data and results. Graphic display of
aircraft and coupling path.

HARDWARE AND SOFTWARE:
Computers VAX/VMS, IBM-compatible PC.
Storaces At least 640K RAM (PC).
jgerinhepals: Printer (VAX), Tektronix (VAX), HP LaserJet or Epson Fx

compatible printer (PC).
Lanouaa2: FORTRAN.
Documentation: User's Manual for Aircraft Inter-Antenna Propagation with

Graphics (AAPG) Computer Program, Version 09, Hussar, Dr.
Paul E. and Klocko, William R.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data__Bas: Varies.

CPU time per Cvcle: Varies.

2t_4, utr Analysis: Can be interpreted directly.

freguencv of Use: Varies by command.

Users: DoD, ECAC, ASD/ENACE, Naval Air Test Center, ASD/YFEA.

Commen•QL : None.

A-4 S



TITLE: AAR - Air Availability and Repair.

DATE IMPLEMENTED: September 1988.

MODEL TYPE: Training and education (support of seminar war games).

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT, Micromodels Manager, (401) 841-3276; AV 948-3276.

PURPOSE: AAR models air combat sustainability and aircraft battle damage
repair rates. It is designed to provide logistical irput to larger-scale war
games.

DESCRIPTION:

Domain: Land and sea.

Span: Theater.

Environment: N/A.

Force ComDosition: Theater-level aircraft groups and wings.

Scope of Conflict: N/A.

Mission Area: Logistics.

Level of Detail of Processes and Entities: Users define aircraft type and
quantities, as well as mission, airfield (including attack aircraft carriers),
and depot capabilities. Users supply attrition, damaqe, and repair rates.

CONSTRUCTION:

Human ParticiDation: Required for initial inputs only.

Time Processing: Dynamic, time-step model.

Treatment of Randomness: Stochastic, with Monte Carlo determination of
result.

Sidedness: One-sided.

LIMITATIONS: AAR assumes repaired aircraft are fully mission capable and does
not identify the type or extent of damage. User input intensive.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None anticipated.

INPUT: Aircraft quantity, type, location, and mission; attrition, damage, and
repair rates as function of mission and aircraft type; spares kit
availability; airfield or depot location; repair priorities and capabilities;
day/times of missions; and aircraft/kit movements.

OQTPUT: Detailed mission summary reports by' target, airfield, and aircraft
type. Reports are by days and may be specified for first and last days of
campaign or for each day.

HARDWARE AND SOFTWARE:
Computer: Dual drive IBM-compatible PC with 512K RAM.
Storage: N/A.
Peripherals: N/A.
Language: FORTRAN.
Documentation: User's manual, source Lode.

* A-5



SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: One hour.

CPU time per Cycle: N/A.

Data OutPut Anal sis: Detailed mission summary reports by target, aircraft,
and airfield.

Freuency of_Us: Several times per year anticipated.

Users: Wargaming Department, Naval War College.

Commentg: AAR is based on algorithms presented by Major J.F. Torsak, USMC,
in "Aircraft Battle Damage Repair, Global Wargame 86 - Exploring the Strategic
Alternatives," NWC 09-87. It is used to provide aircraft logistics input to
larger-scale war games.
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TITLE: AARAD - Attack Assessment Radar.. DATE IMPLEMENTED: 1978.

MODEL TYPE: Analysis.

PROPONENT: HQ AFSPACECOM/CNF.

POINT OF CONTACT: Mr. Jesse Conti, 554-5465; Mr. Steve Jamnes, 554-3589.

PURPOSE: AARAD simulation is a self-contained, pulse-by-pulse radar
simulation in which the phased array radar and its associated data processor
interact with a ballistic missile attack with a satellite background. It
provides an analysis tool for evaluating the PAVE PAWS and BMEWS (site 1 & 3)
radars in the roles of missile surveillance, attack assessment, and
SPACETRACK. These roles include the detecting and tracking of SLBMs and ICBMs
to alert U.F. command and control elements (i.e., Tactical Warning) and to
characterize the missile attack (i.e., Attack Assessment).

DESCRIPTION:
Domain: Land and Space.

Span: Global.

Environment: Models ICBM and SLBM threat and satellite trajectories. The
radar hardware simulation models the radar system components, the physical
environment encountered by the pulse transmission, and the threat disposition
at the time of transmission. The data processoi- simulation models the
tactical algorithms that support its missile warniLg and SPACETRACK functions.

Force Composition: Red ICBMs and SLBMs; Blue PAVE PAWS and BMEWS Radars
(site 1 and two faces of site 3).

Scope of Conflict: ICBMs and SLBMs against CONUS, Pacific targets and
Europe.

Mission Area: Missile Tactical Warning and Attack Assessment.

Level of Detail of Processes and Entities: The threat can be 1 ICBM/SLBM or
a large raid containing 10,000 objects. Target characteristics include state
vectors for all objects in the scenario (i.e., tanks, PBVs RVs, other),
ballistic coefficients, radar cross section for each object, and satellite
orbital element sets. The radar simulation is a high fidelity model that
simulates the radar's operation pulse by pulse.

CONSTRUCTION:
Humt,_ Participation: Required for process.

Time Processing: Dynamic, time-stepped model.

Treatment of Randomness: Direct Computation.

Sidadaess: One-sided; measures the radar system against a missile raid
scenario.

LIMITATIONS: 10,000 object raid.

PLANN D IMPROVEMENTS AND MODIFICATIONS: Upgrades to reflect the PAVE PAWS
upgrades and the BMEWS Site III upgrade.
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INPUT: Threat modeled by using state vectors at time of separation or burnout
for each object of interest (i.e., tank, PBV, RV, other). Radar parameters
are 3aL according to specific site values and may be changed by user.

OUTPUT; Prod.zes printout of objects detected, missile message generation,
radar performance data, dropped track data, radar/object encounter data,
target counts within a specified range area, object detection history,
uncorrupted measurement data, unknown satellites orbital element sets, known
satellites time off orbital element sets, output message file, and debug
information file.

HARDWARE AND SOFTWARE:
Computer: VAX.
Stor•!g 240,000 blocks.
Ejzyherals: 1 Terminal, 1 Printer.
T Cnauaoe: SIMULTRAN/FORTRAN.
cLumentation: Documented in 8 manuals.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Depends on size of scenario; 1 to 5 days.

CPU time per Cyclet: Depends on size of scenario; 5 to 50 CPU hours.

pa__ta Output Analysis: Days to months depending on specific requirements.

Fgeouency of Use: Varies by Command Taskings.

Users: HQ AFSPACECOM.

Comments: None.
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TITLE: AASPEM - Air-to-Air System Performance Evaluation.

DATE IMPLEMENTED: July 1990.

MODEL TYPE: Analysis.

PROPONENT:

OPOIN OF CONTACT: SURVIAC (513) 255-4840, AV 785-4840.

PURPOSE: AASPEM is an engagement level model designed to evaluate aircraft
and their associated weapon systems in a tactical combat environment.

DESCRIPTION:
Domain: Air.

Spn: Mission.

Environment: Air engagement only, terrain and weather not modeled.

Force Comousition: opposing flights of aircraft.

Scope2.Q.oafJ Cnl: Conventional weapons.

Mission Area: Counterair.

Levpl oK Detail of Processes and En,-J&iu: The following subsystems are
modeled: aerodynamic characteristics, propulsion systems, signature, and
avionics of each aircraft; the seekers, guidance, aeropropulsion, and endgame
lethality of each missile type; and the fi.re control system and lethality for
each gun type. Three levels of detail can be modeled for each aircraft
sensor.
9_N$TRUCTI i

Human Participation: Not required.

Time Processing: Dynamic, time-step and event-step model.

Treatment of Randomness: Air attrition stochactically based on direct
computation of probability of detection and probaLility of kill with Monte
Carlo determination of result.

Sjd~~idtde AASPEM is a two-sided asyrnetric model in which both sides are
reactive.

LIMITATIONS: Requires a computer with virtual memory. Can run up to 24
aircraft and 75 vehicles.

PLANNED IMP.ROVEMENTS AND MODIFICApQ: None at present.

INPUT: Control and scenario parametrir inputs, aircraft performance data,
aircraft sensor data, radar and ECM data, jammer data, aircraft thrust data,
aircraft fuel flow data\, aircraft aero data, missile performance data, missile
guidance data, missile aero data, firing screen data, detection contours,
missile Pk data, WVR tactics data, pilot deciaLon logic, EW threat data, and
initial conditions.

OUTPVT: Reflected inputs, narrative of events, missiTo trajectory, aircraf*
desired parameters, internal program error report, specL fic excess power
curves, pilot decisions RED and BLUE, engagement summary, and mission profile
calculation.
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HARDWARE AND SOFTWARE:
Computer: Currently run on APOLLO, VAX, and MicroVAX computers.
Storaos: 9.975 blocks needed before data base installed.
Peripherals: Printer, graphics terminal, and graphics h?.rdcrpy unit.
Lanaug_2: FORTRAN 77.
Dgocumentation: AASPEM Programmer's Manual and AASPEM User's Manual

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Highly dependent on how much problem varieb from previous study.

Building entirely new missile, aircraft, and sensor files could take several
man-years.

CRPU time per Cvclt: Average run time varies with scenario size and computer
equipment; a typical engagement of 12 aircraft runs on a MicroVAX In in about
30 minutes of CPU time.

Data Output Analysis: AASPEM has an interactive graphic display of air-to-
air battle. Many output files can be specified and programs are available to
summarize and analyze data.

Freaue~ncy of Uset:

Uirtt Engineezring/Analysis Support AD/XRY, Foreign Technology Division
FTD/TQIQ, HQ Strat:egic Air Command SIW/DIA, Aeronautical Syitems Division
ASD/XRM, and sevecal government contractors.

Co2mm ~j: Code and documentation can be obtained from SURVIAC.

AI
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TITLE: AAT - Architecture Assessment Tool.

DATE IMPLEMENTED: 1991.

MODEL TYU: Analysis (telecommunications architectuees/technology).

PROPONENT: Joint Tactical C3 Agency, ATTN: TB, Ft. Monmouth, NJ 07703-5613.

POINT QF CONTACT: Mr. Salvatore Manno, DSN 992-7706, CML (908) 532-7706.

QURPOSE: The AAT has been developed for, and in conjunction with, the nine
nations participating in Project Group 6 (PG/6) of the NATO Tri-Service Group
on Communications-Electronics. The purpose of the AAT is to assist in
aseossinq post 2000 communications architectures for up to a corpe-sized
force. The AAT ircludes models of wide area networks (pncket and circuit
switches. fast packet switching using ATM, etc.), loco' area networks
(ethernet and dual queue/dual bum), and mobile networkm (multirole radio with
mobile telephone and combat net radio functions). The AAT is designed to
provide measures of performance and measures of effectiveness.

DESCR1PTIOa,
Dc•iain: Land.

Span: Theater, can address areas supported by Defense Mapping Agency
terrain data.

Environment: Uses Defense Mapping Agency digitized terrain data.

Force Composition: Joint and combined forces, blue only.

Scoo2 of Conflict: Physical event script can include effects of physical
destruction and jamming on the communications structure.

MisJio,,..h .tAs Communications architecture in support of up to a corps sized
force.

tDitnj±(J y of Processes and Entities: The AAT can simulate entities as
low as individua) voice calls and data packets that are transmitted and
received on communications links. The AAT can also simulate the movement of
individual mobile users, allow the user to reconfigure networks, and mimulete
various types of transmission media (e.g., HF, VHF, SATCOM). Processes
simulate i'he transmission and reception of voice calls and data packets, asld
take into account the effects of bit errors.

CONSTRUCTION:

Human ParticiRUqn: For script preparation. Interruptable.

Time Processing: Dynamic; Event-step.

Treatment of Randomness: Deterministicl stochastic-calculations.

Z±dednees: One-sided.

L: Up to 40 backbone nodes, up to 200 extension nodes and radio
access points, up to 15,000 subsc7ribers.

PLANNED IMPROVEMENTS AND MODIFICATICNS: Add Packet Radio Model, improved
integration, new communications technologies.

INPT Network laydown, jammer laydown, equipment characteristics, call
scripts, user mobility scripts, terrain data, subscriber affiliation, physical
event (destruction, jamming) script.
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OUTPUT: Raw data - disposition of each call in the call scripts. Analyzed
data - statistical analysis of output data. Computer printouts; visual
displays.

UhRDWARE AND SOFTWARE:
Computel(OS•: 486 (UNIX/DOS) or DEC 3100/76 (VMS) with IRIS Workstations.
Storaos: 600 megabytes recuired.
Peripberals: 1 printer requirod.
Lanauae: General Simulation System (GSS) from Prediction Systems,

Inc., C., Windowa, Clipper, and Quattro Pro.
Documentation: Will be extensively documented with 7 manuals.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Bass: Default data bases provided, changes allowed.

CPU time per Cycle: Hours, depends on the complexity of the laydown and
scripts.

St. janaysi Performed by the analysis module. Can be modified by
user.

Frequency of Use: Could be several times per month depending on needs.

Usurar JTC3A, U.S. Army, and various NATO countries.

Commentst Configuration control and updates managed by JTC3A in
consultation with NRTO PG/6.

0
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T.TLE: ABATAK - Air Base Attack Model.

DATE IMPLEMENTED: August 1983.

MODEsL TY1: Analysis.

PROPONENT: The 8DM Corporation, 7915 Jones Branch Drive, McLean, VA 22102.

POINT OF CONTACT: Edmund J. Bit'.nas, (703) 848-5246.

PUhPOSEQ ABATAK is a research and evaluation tool used to determine weapon
system effectiveness, force capability, and requirements for air base attack
effectiveness and sortie generation resource planning.

Domuin: Single airbase.

j2M:Af Multi-day sortie generation for single alrbase.

Environments Explicit time of day, geographic distribution of airbase
facilities and interconnecting runways, taxiways, and roads.

Force ComDos.tion: single airbase, with all forces and supporting
infrastructure.

Scooe olf Conflicts Conventional. chemical, and nuclear weapons effects.

Misionl Area Aircraft sortie generation and offensive counter air.

Timeel gj jj.of Processes and Entities: Explicit aircraft, logistics (by
each or ton), ground crew personnel and airbase facilities (hangars, shelters,
etr.).

* gONSTRUCTIONs
Human Participation. Not requirod. Model interruptable with scheduled

charkes.

Time kLocesQinfs Dynamic, event-step.

Tr.Leam•tJLfRandgmnegl, Deterministic with random values generated from
input functiono.

Sidedneset One-oided.

LIMTATIONS:Q Damage rzpair times are input and do not consume resources.

PLANNED IMPROVEMENTS AND MODIFICAfTONS: None.

INPUTs Airbase geometry and facility layout; number of assets available;
number of aircraft; sortie generation profile over time; attacks, including
aim points and effectiveness; off-base attrition; and break rates of aircraft.

OUTPUT: Printed listing of sortie generation over time, resource utilization,
and attack effects; graphics postprocessor for trends over time.

HARDWARE AND SOFTWARE:
.Q2WIU: VAX/VMS family.
filOrj s 1 MB.
Prigphrl s: Printer and hardcopy yraphics.
•L[LgOU622 FORTRAN with DISSPLA graphics.

,cumenatiA n: User's manual.
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SECURITY CLASSIFICATIONt Unclassified.

QENERPAL DATA:
Data.. Be: One to three months.

CPU time ver Cycle: Seven days of sortie generation in 15 minutes.

Data Output knaljsyg: Postprocessor provides graphics as well aa raw data
output.

Freggency of Uses One to three studies per year.

U The BDM Corporction.

Commentat None.
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.ITLE: ABM - Armor Breakpoirnt Model.

DATE IMPLEMENT1: 1991.

MODEL.U.U: Analysis and training.

PROPONENT: Data Memory Systems, Inc., Historical Evaluation & Research
Organization, 10392 Democracy Lane, Fairfax, VA 22030, (703) 591-36741
FAX (703) 591-6109.

POINT OF CONTACs: Maj. C.F. Hawkins, USAR (Rot).

PURPOSEs Used to realiltically terminate force-on-forcR armored combat
engagement simulati.ons.

Domain: AirLand Battle.

A M t Individual engagement sector(s).

ninments Desert, steppe, Central European hills and forests, any
environment suitable for armor/mechanized operations. Best results in desert,
poorest in wooded hills.

Force Com2ooitiont Armor/Mechanized.

come o. rQnfl Conventional warfare.

Misin ,reas Predicts forced changes of combat posture (breakpoints) for
attacker or defender..vel of Extremely s1mple. Three factora
common to war lames--ipittial effectiveness, excaangw of a~mor loses, and
casualty percent per day ratio--are used to terminats armorwd combat
simula45onm.

Huma PartLip•J12 None, if desired.

TImL PrOQcoinSlS N/A.

T t f igma! Deterministic, based on empirical (historical)
combat data.

SL!nesst Two-sided.

QIMITATIONSt Can be used only with armored/mechanl.zed combat simulations.
Works beet in desert-like envivcnments--94% to 100%1 poorest in hilly, wooded
aream--70% to 83%.

PLANNED IMPROVEMENTS AND MODIEXCATIONS: Adaptation of the model tr' show the
conditions associated with successful attacker broakthrough operations.

INPUT: Distance edvanced by attacker, width of front, armor losses for RED
and BLUE sides, personnel casualty rates for both sides.

QUTPUT: The side that broke, or was forcod to change posture--Event Vecrsion.
The side that broke, and when -- Time-Step Version.
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HARDWARE AND SFTWIAU: N/A. The Armor Breakpoint Model can be easily
incorporated into any combat simulation that provides the referenced I.nputu.The ABM is provided with the research study documentation and supporting data
analyses. Copyright protected.

SECURITY CLASSIFICATICNs Unclassified.

GENERL DAI, /:
Daa asz..i~u N/A.

CPU tLme -er Cycles N/A.

Data Outout Analysis: N/A.

Freauency of Use: At the end of an engagemrzn simulation (event version),
or at time intervals (e.g., six hours) during an engagement simulation to
determine if a Lreakpoint has occurred.

l•Lunri Mitsubishi Space Software Co., Ltd.

g• ,ns=ta The ABM Jarives its peaameter values from 47 armored combatengagements between Arab and Isrpeli forces, with predictive results in the
range of 94% to 100%. 'alidation tests against 113 other historical armored
combat engagements ini other wars and theaters gave predictive results that
ranged from 70% to 100%, averaging 80%. The ASH is descriptive, not causal.
Intuitively, however, the results make sense.

0
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TITLE: ACAAM - Air Courses of Action Assessment Model.

DATE IMPLEMENTED: 1988.

MIQEPL TXE' Analysis.

PROPONETi: Force Structure, Resource and Assessment Directorato (J-8/TSD),
The Joint Staff, The Pentagon, Room 1D929, Washington, DC 20318-8UC3.

POINT OQCONTA=T: CDR P. Morris, (703) 693-4605, AV 223-4605.

PU.RPD.. ACAAM is an operations and planning support tool (decision aid) that
is used to assess integrated strike plans for aircraft and cruise missile
delivery of conventional weapons.

Do2Wkif Air and sea.

MRent Local to regional.

aviroome•lat Terrain reliwf includes cultural features (employs digital
terrain and elevation data).

Force Composition: Aircraft, cruise missiles, surface-to-air missiles, and
close-in weapon systems (WAS only).

S of. nlct s Conventional, power projection (land and sea).

Missioa_&M i Integrated oruise missile and aircraft strike planning.

Level of Detail of Processes and Entitigt: Ergeesgeni Target evaluation,
weaponeering, allocation, route development, strike force coordination, strike
IOrestrike assessment, airborne interception, and stand-off jamming. EIntitijs

Aircraft, cruise missiles, surface-to-air missiles and close-tn weapons
systems (WAS only).

CONSTRUCTIONs
Human Participation: Roquired for processes and decisions.

Time Processi•g• Dynamic, event-step model.

I•ruantM o RuandoQmnad2 g: Prestrike assessment is stochastic, Monte Carlo.

Sj,..on.li Two-sided, reactive oniy via system iterations.

LJIMTATL A= No on-board/standoff jamming (land attack only). Model executes
on SUN 4 workstation. Limited aircraft representation (i.e., full
represnitation of A-6, FA-18, F-111, KA-6D, KC-135; parti.al representation of
A-7, B-52).

PLANNED IMPROVEMENTS AND MODIFICATIONS: Model will be available on the SUN

computer for operational deployment third quarter FY92.

JA W : Targets, defenses, resources, assets, digital terrain elevation data
performance characteristics, and weapons system performance characteristics.

QUIEMI' Computer printouts, plots, raw data, terminal graphics, and hardcopy
of graphics screens. Prioritized target list; single-shot probabi]ities of
damage; weapon system to target allocations; strike routes including time

distance, fuel, and probability of survival values; potential in-flight and

fratricide conflicts; damage expectancy to the target basel and own force
vulnerability estimates reports.
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HARDWARE AND SOFTWARE:
Cop tg SUN 4 workstation.
storase, N/A.
Peri,.eralst CD ROM, Peinter.
Lncuaae: ADA, FORTRAN, C, C++, AIEL, and INGRES.
D-ocumentationa ACAAM User's Manual.

SECURTY CLaSSIFICATION: Model without data is unclassified. Weaponeering
algorithm will be secret.

GENERAL D2T=s
QjataLjBse 8 hours.

gZU time pgr Cycles 5 minutes.

Data OutLut Analvsist Immediate to 2 hours.

Freauencv of Uses Depends on requirements.

Usorst Joint Staff, J-8.

Comenntst Model to be employed by CINCPAC in FY92 to support distributed
continqency planning capability.
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TITLE: ACCES - Army Command and Control Evaluation System.

DATE IMPLEMENTED: 1987.

MODELL.tE: Analysis.

PROPONENT: Evidence Based Research, Inr.

POINT OF CONTACT: Richard L. Layton, (703) 893-6800.

PURPOSE: ACCES in a force capability tool used to analyze the effectiveness
of headquarters processes and procedures. A headquarters directing forces in
a command post or field exercise is studied, and data are collected to compare
the headquarters' actual performance with its expected decision making
performance.

DESCRIPTION:
Domain: The entities and processes dealt with in the ACCES model operate

primarily within the abstract realm of the decision making processes of the
subject headquarters.

•Dpj: Corps and division level.

nvironm.ent: N/A.

Force Composition: N/A.

Scgpe of Conflict: N/A.

&ami n Areas N/A.
Level of Detail of Processes and Entities: The lowest level entity modeled

is the headquarters under evaluation. The lowest level of entity considered
in the headquarters (brigade or division) subordinate to the subject of
evaluation. The lowest leve:L of process considered is the individual plan or
decision element, while the iitandard unit of measurement is the individual
plan or decision cycle.

gONSTRUMTQat
Umani3articiatio: Required for decisions and processes.

Time Proceseino: The model itself is static, in that it has no real time
feedback provisions. The processes of the model, however, deal with the
decision making cycle in both time-step and event-step terms.

Treatment of Randomness: The model is deterministic, in that its products
are observations based on the comparison of actual performance with expected
performance levels.

Sidednels: one-sided.

LIMIT.AQONS: The model does not include any combat simulation functions, and
therefore requires a separate exercise, simulation, or wargame to generate the
conditions for the headquarters operations.

PLANNED IMPROVEMENTS AND MODFI.ATION: Currently being enhanced, to include
greater detail in data collection and effectiveness measurement, automation of
data collection and reduction, development of an automated analytical process
to allow speculative analysis of hypothetical changes in training, procedurea,
equipment, and decision aids.
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INPUT: Input data include data on exercise parameters (weather, scenario
type, OPFOR, etc.), headquarters (T.O.& E., situation, training, etc.),
communications (clarity, speed, accuracy, etc.), assessments and plans
(correctnE3s and completeness of assessments, initiative of plans, etc.), and
directive (match to commander's intent, effectiveness, Ptc.).

OUTPUT: Output takes the form of statistical correlations and interpretation,
geared to assessing the effectiveness of the subject headquarters processes
and procedures.

HARDWARE AND SOFTWARE: The interpretation portion of the model does not
require computer hardware, but a variety of hardware and software iu employed
in data reduction, data analysis, and statistical correlation. Employment of
hardware for data collection is a possibility under study.

SECURITY CLASSIFICATI•O: The model itself is unclassified, although the input
data are usually of a classified nature.

GENERAL DATA:
Data Base: Dependent on level of exercise and level of detail in data

collection.

CPU time oer Cvgi: CPU time per application relates to statistical
correlation, and depends on the magnitude of the data base.

Data OutDut Analysis: The results of data reduction and analysis are
effectiveness scores and observations of comnand and control trends and
insights, specific and general, arising therefrom, in briefing and report
form.

Frequency of Use: Seven applications have been made, from December 1987 to
June 1991, and more applications are planned for the summer and fall of 1991.

Usrer: United States Army.

Comments: Current enhancements are part of a multi-year contract with the
U.S. Army Research Institute, Fort Leavenworth Field Unit.
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TIT.,E: ACE - Advaaced Campaign Effectiveness Model, Version II, and the. Sortie Evaluation (SORVAL) Postprocessor.

DATE IMPLEMENTED: March 1987 (ACE-11), December 1987 (SORVAL).

MODEL 7YPE: Analysis.

PROPONENT: Rockwell International, North American Aviation, Operations
Analysis Department, 011-116/061--GBO2, El Segundo, CA 90045.

POINT OF.CONTACT: Michael S. Anderson, (213) 414-2294.

PURPOSE: ACE is 13ed to establish the effectiveness of a strategic sortie
penetration of an cnemy air defense system.

DESCRIPTION: ACE simulates an offensive force of bombers, cruise missiles,
and support aircraft penetrating a defensive structure of ground and air
threats. Important output MOEs are bombers probability of survival and number
of WOT. Bomber PS may be calculated on either a Monte Carlo or expected value
basis. WOT is measurable for both fixed, planned targets and for SRT
missions.

Domain: Air, SIOP operations.

Span: Global or t'ieater.

Environment: Geographically based (latitude/longitude input). Extensive
use of PK tables.

Force Composition: Combined and joint forces.

Scope of Conflict: Strategic nuclear and conventional forces.

Mission Area: SIOP.

Level of Detail of Processes and Entities: Entities: Aircraft (bomber,
short-range missile, gravity weapon, cruise missile, fighter, and AWACS by
tail number); EW/GCI (by site; i.e., collocated collection of radars); SAM (by
site; i.e., to battery level); airbase (by site; i.e., collection of airstrips
and recycle facilities); net (defined by AWACS, EW/GCI, and fighter assigned
to it); and targets (fixed targets by position and SRT targets by area of
uncertainty and search evaluation position). Processes: Bomber, cruise
missile (flight, weapon release, SRT search, and weapon launch); SAM
(autonomous target detection, tracking, and engagement); AWACS, EW/GCI (AWACS
orbiting, targ qt detection, tracking, and net-wide warning); net (fighter
commitment, vectoring, and recovery); airbase (fighter basing, refueling, and
rearming); and fighter (remote air patrol, target detection, flyout, arrival,
and engagement).

CONSTRUCTION:
Human Participation: Not permitted.

Time Procesinpg: Dynamic, event-step simulation.

Treatment of Randomness: Monte Carlo treatment of SRT search and fighter
vectoring. Either Monte Carlo or deterministic treatment of bomber PS and
fixed-target WOT.

Sidedness: Two-sided, asymmetric, both sides reactive.
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LIMITATIONS: The numbers of entities playable in the model is controlled by
FORTRAN parameter statements. The source code is simply recompiled to play
more penetrators or threats. Terrain is played statistically and is
represented by roughness codes at each EW/GCI and SAM site to modify the line-
of-sight detection radius. Site-specific terrain is not played. The "mid
latitude" method of representing geographical movement of bombers and fighters
restricts play to the northern hemisphere.

PLANNED IMPROVEMENTS AND MODIFICATIONS: More detailed representations of the
SAM fire and intercept game and the fighter vectoring and combat endgames.
Port to UNIX environment. Graphical user interfaca for a simulation progress
display and input data verification. Addition of DMA terrain effects on
target tracking.

INPUT: N/A.

OUTPU: N/A.

HARDWARE AND SOFTWARE:
Computer: IBM 4341 (VM/CMS), IBM 3084 (MVS/TSO), VAX 11/780 (VMS), SUN

Series 4 (UNIX).
Storaqe: Four MB RAM.
Peripherals: Printer.
Language: ANSI FORTRAN 77 and isolated system-specific code for date

and time calculations.
Documentation: Rockwell/NAA TFD-87-1100, "ACE-i1 Operations Guide"; 1 March

1987; Rockwell/NAA TFD-87-1610, "SORVAL Operations Guide", I
December 1987.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: 4 to 10 weeks. 

0
CPU time Per Cycle: 30 to 60 minutes per replication.

Data Outnut Analysis: Variable.

Frecuency of Use: Better than monthly.

Users: Rockwell/NAA; ASD/ENSS.

Comments: ACE is maintained and its configuration is controlled by
Rockwell/NAA for use at Rockweil and ASDiENSS.
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TITLE: ACEM - Air Combat Evaluation Model.

_ATETIMLEMENTEQ: 1977.

MODELTTIP: Analysis.

!R0P0NENT: Hughes Aircraft Company, Missile Systems Group, 8433 Fallbrook
Avenue, ".anoga Park, CA 91304.

ONZO CO__ .T: S.T. Baba, (819) 702-3033; ... Lance, (818) 702-2279;
B.A. Lawson, (8.18) 702-3990.

PURPOSE. ACEM is a versatile few-on-few air-to-air combat research and
evaluation tool. Its primary purpose is to qvaluate the effectiveness of air-
to-air combat weapon systems against current and future threat scenarios.
ACEM engagements can be replayed through a variety of visual pomtprocessors
(both graphical and video) which provide further assistance to the user in
determining the effectiveness of weapon systems and tactical implementations.

DESCRIPTION:
Dmain: Air; limited ground operations.

§rn: Accommodates any regional or local scale depending on capability of
weapon systems.

Znrvtln•ent*: Air-based; effects of weather modeled for IRST purposes.

ForDf~__ &j.A&jiton: Blue and Red force weapon elements (air threats,
weapons, ECM, ESM, etc.).

Scope of Conflict: Guided miumilesi (passive, inertial, semi-active,
active).

Mission Area: Interception, air superiority, close air support.

I&vesl of Detail of Processes and EnJjt"i: Entities include guided
missLles, individual aircraft, airborne sensors, and fire control systems.
Processes include tactical directives issued to individual aircraft which are
reactive in nature (i.e., the aircraft movements are dependent upon the action
of the enemy); and attrition for aircraft, which is modeled through
probability of kill, based upon Monte Carlo results.

CONSTRUCTIOSN:
Human larticipation: There is no human participation. Once the model is

executed, interruption is not permitted.

Zime Processing: ACEM is a dynamic, time-stepped, and continuous process
model.

Treatment of Randomness: Missile dynamics are basically deterministic. Air
attrition stochastically based on probability of kill with Monte Carlo
determination of results.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: Models up to 24 fully functional aircraft and 30 mobile jamming
platforms. ACEM was primarily designed for air-to-air scenarios but will also
model air-to-surface and surface-to-air scenarios. Any individual scenario is
limited to 600 seconds of engagement time.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: The model is continually being

improved and enhanced. However, major improvements and rmodifications are
currently in the planning stages for ACEM's IRST and radar modelingcapabilities.

INPUT: Inputs to ACEM consist of detailed descriptions of each player in a
given air combat scenario. For each player, this description includes
aircraft type, avionics type, missile loadouts, initial geometry, and the
tactical doctrine employed. Individual aircraft, avionics, and missile
parameters may also be included in the input to model the effects of weapon
system enhancements.

OUTPUT: ACEM output includes printouts oft 1) an event summary of the
engagement; 2) various measures of effectiveness (e.g., probability of
survival and red/blue exchange ratios); and 3) various statistical data (e.g.,
probability of kill confidence levels and aircraft survivability distributions
for Monte Carlo runs). Engagement plots can also be generated via a line
printer or pen plotter. Video output of an ACEM engagement is possible on a
color-capable Macintosh computer system.

HARDWARE AND SOFTWARE:
Comyuter(OSI: ACEM in designed to run on a VAX (8800, 8650, 3000) computer

with a VMS operating system. A version has also been
created which will run on the Macintosh personal computer.

Storaaet 2 Megabytes: programs, inputs, data base, outputs.
f..iphiali: Printer or plotter and terminal.
L e: ACEM consists of approximately 20K lines of FORTRAN code.
Documentation: ACEM User's Manual, August 1989.

ACEM Operator's Guide, July 1990.
ACEM Executive Overview, March 1991.

SECURITY CLASSIFICATION: The model, without data, is unclassified.

gENERAL DATA:
Data 8as : Minor data modifications to existing weapon systems requires

only a few hours to prepare the data base. To generate a completely new
weapon system data base will require anywhere from a couple of days to a few
weeks depending upon the complexity of the system. The scenario data base can
be generated in less than a day.

CPU time Per Cvcle: A simpl(a one-on-one engagement can be completed in less
than 30 seconds of CPU time. Extensive Monte Carlo scenarios, using all 24
aircraft, will require over six hours of CPU time to complete.

Data Output Analysis: Postprocessor aids in analysis of output. Computer
animated or graphical plot available for analysis. Printouts provide
hardcopies of raw data and statistics.

Frecuency of Use: Daily.

Usert: Hughes Aircraft Company.

Commente: Although ACEM was primarily designed to be a missile
effectiverness tool, the model is constantly upgraded to reflect enhancements
made to other systems as well; hence, it is always being improved to show the
overall effectiveness of the weapons system as a whole.
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TITLE: Aces STRATWAR.

ATE .IMPLEMETED: March 1990.

MODE.LTYP: Training and Education.

PROPONENT: Air Force Wargaming Center (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, AUCADRE/WGO, Maxwell AFB, AL 36112-5532,
DSN 493-6618, Commercial (205) 953-6618.

PURPOSN: STRATWAR is a nuclear planning and employmcnt exercise. The
STRATWAR computer model is a seminar exercise driver designed to reinforce the
concepts of nuclear command and control, the nuclear planning decision,
nuclear command and control, and nuclear weapons employment. Tt involves arms
reduction, basing and deployment of weapons systems, intelligence collection,
building a strategic integrated operation6 plan (SIOP), and execut;ing the
SIOP. STRATWAR is also part of the ilr Force Command Exercise System (ACES),
the successor to the Command Readiness Exercise System. ACES is designed
around a single wargame engine concep. whereby different wargames use the same
combat simulation interacting through tailozad player interfaces. STRATWAR is
the first wargame developed under ACES. AdditionAl wargames are under
development, with a theater wargame leading the way.

DEaBLIPQIO: STRATWAR is an automated, two-sided, nuclear planning a...
employment exercise. It concentrates on arms reduction negotiatlins, force
deployment, targeting, and force execution.

2omi.1: Air and naval (submarine) operations.

j=•L: Global, with combatants being the U.S. and USSR.

Environoents STRATWAR'm strategic force execution phase is real-time and
interactive. It includes round-the-clock operatio.as as well as time and
distance factors. The world view is hex based.

Force Composition: Strategic and tactical air and naval forces. Joint and
combined forces are modeled.

Scope of Conflict: Global Thermonuclear War.

Mission Area: Nuclear strike missions from intercontinental ballistic
missiles, intercontinental bombers, tactical bombers, ballictic mis'il"
submarines, and! SLCM-carrying attack submarines. Defensive operations from
fighter aircraft and antiballistic missile defenses. Antisubmarine naval
operations from attack submarines and antisubmarine warfare aircraft. The
wargame tncludes force posturing, dispersal, and recall. The wargame s t risses
combining weapons and procedures to achieve the objectives of strategic
aerospace offense and defense, counter air, air interdiction, aerospace
maritime operations, and antisubmarine warfare and intelligence.

Level of Detail of Processes and Entities: The smallest entities modeled
are individual aerospace platforms (aircraft and missiles), ground targets
(military units, bases, cities, petroleum refineries, etc.), and individual
submarines. These entities are affected by attrition, communications,
movement, targeting, terrain, and weather.
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CONSTRUCTION:
-J•man Partigciation: Required for both decisions and processes.

Time Procespgln: During the force execution phase, the wargame model is
zeal time, interactive, and basically event driven; however, internal
situation status checks are also made at specific time intervals.

Treatment of Randomness: Monte Carlo determination on the probability of
event occurrence with deterministic table look ups for combat attrition.

Sidednest: Symmetric two-sided, with Blue and Red teams.

L•ITA2N't Ground forces are not played. The SIOP execution is not modeled
in great detail because its objectives do not require it. For example,
terrain features are generic for all hexes. Entities within hexes are ploced
at the center, somewhat restricting ground movement, collateral damage, and
targeting. Many detailed mission attributes such as electronic jamming are
available but not played.

PLANNED IMPROVEMENTS AND MODIFICATIONS: STRATWAR is enhanced through inputs
from sponsors via a configuration management process. Currently, a scenario
management system is under development to ease game startup and data entry.

INPUT: STRATWAR is structured in four phases. Red and Blue first
interactively negotiate nuclear arms reduction. Players assign points to
their ctrategic weapons systems and reduce the opposing players' systems.
Each side then bases, deploys their remaining forces, and requests
intelligence on a subset of their opponent's bases. Then each side builds a
SlOP by prioritizing targets and assigning weapons systems to options. During
the execution phase, players are given the opportunity to ftmploy their nuclear
forces under wartime threat conditions. Employment consists of executing SIOP
options, posturing, dispersal, and recall.

OUTPUT: Arms negotiations reports, Zorce deployment reports, intelligence
reports, targeting reports, sortie status reports, and target status reports.
An off-line program called the Automatic Targeter performs SIOP warhead-to-
target assignment based on player targeting input. This SIOP is also
available as a report. Map graphics are used extensively in the execution
phase.

HARDWARE AND SOFTWARE:
Egmputer (OS): Sun 3861 network running SUN OS 4.0.2 or higher with 16

megabytes of random access memory and 320 megabytes disk-
drive per machine. STRATWAR uses two Control Data
Corporation Cyber mainframes each running NOS/VE--1 has 64
megabytes and the other 128 megabytes random access memory.
Each CYBER has 9.4 gigabyte disk storage. A TCP/IP Ethernet
netwoik running NFS is also used.

S a: Requires 30 megabytes for software (source and executable)
resident on the Sun 3861 (not including COTS software). To
run the standard 11 simultaneous wargames, 2 gigabytes are
required for the Cybers. To run a singla wargame requires
50 megabytes.

Peripheralet Uses 14-inch color monitors with 1152 x 900 pixel resolution
and laser printers for Suns. Each Cyber has a Control Data
587-1 Band Printer. STRATWAR also uses 8088-based IBM-
compatible microcomputers.

Languaqs: C (using X1i Motif and Athena libraries), ORACLE relational
data base management system (including SQL*Forms,
SQL*ReportWriter, SQL*Plus, Pro*C), UNIX shell scripts, CDC
Fortran, MIDAS preprocessor (limited availability).
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Dooou•ntatlQo, Functional Description, System Specification, Software Unit
Specifications, Maintenance Manuals, Operations Manual, Data
Base Manual, and Player Oamn Books.

SECURITY CLASSIFICaTIO& s Unclassified.

GENERAL DATAt
Data Base: About 1 man-month to rebuild data base and 4 man-months to

create a new data base.

CPU time per Cycjtt Not applicable.

Data Output Analysis: Hardcopy via line printer and on-screen graphic
displays. Includes controller output report for determining if Strategic
Reserve Force levels are sufficient.

Ereouengy of Uses Once per year.

Users: Air Command and Staff College.

CoMMentat Managed through review and configuration control board at the
AFWC.
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TITLEs Ada SAM - Surface-to-Air Missile.

DATE IMPLEMENTED: 1987.

MODEL TYPI Analysis.

QRP ,NTs ASD/RWA.

POINT OF CONTACTs William K. McQuay, WL/AAWA-l, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSEZ: The Ada SAM model demonstrates that the modular approach to Ada
Radar design allows for generic radar modeling which can become the foundation
for a detailed, flexible, and expandable radar model.

QESCRIPTIO1t The missile model is divided into fivaw repreoentative major
objects. These are the target, the TELR, the missile, the geometry routine,
an 4 the controller routine. Each object has a uniquo function and interfaces
with the other objects in a predetermined, logical fashion.

Simple object functions are described by a single, cohesive algorithm
generally consisting of fewer than fifty lines of code. The target, geometry,
and controller processes are such examples. In this simulation, a simple
objective was converted into an Ada process called a task.

Some object functional descriptions are too complex to fit into one algorithm.
In these cases, the objects are divided into sub-objects that are more narrow
in scope and function. This process is continued until aach object is
represented by a simple process or task.

I.LPUT There are five input files in this simulation. The files have logical
program names of, 1) FirlngDoctrine Data, 2) Flag Data,
3) StartandStopData, 4) TargetData, and 5) TELR Trajectory Data.

OUTPUTt Only one output file is created to record all the time history
information for the simulation. It is called OUTPUT DATA.

OUTPUT DATAt After a run of ARCH (the name of this program), a file called
OUTPUT DATA appear* in the 4ser's workspace. Each run writem over this file,
so it Is wise to rename OUTPUT DATA upon program termination. The file
consists of frames of data which are filled at time intervals set by the user
in START AND STOP DATA. The current state of all selected variables is output
to the file,-along with the current simulation time. The frames are separated
by a string of asterisks. At the end of the run, the miss distance, the
termination time, and an appropriate message are output.

HARDWARE AND SOFTWARE:
ComPutegs VAX, 7.2 Mbytes.
StorAge: 7.2 Mbytes.
L~nang.a. Ada.
D•oumentation: Ada Radar Model, Hybrid Computer Monopulse Techniques,

Evaluation Final Report.

SECURITY CLASSIFICATION: Source code is unclaosified.

GENERAL DATAi
Time BeaulJelrentes Compilation time: 45 minutes to 1 hour; Typical run

time: depends on step size used, usually is 1 minute/step of simulation.
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Users i

Battelle Memorial Institute - Columbus Div. 0
General Research Corp.
Harris - 1O8D Software Operatione
MSD/ENYS
McDonnell AIrcraft Company
SAIC
Sverdrup Technology, Inc. - TSO

0
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TITLEt ADB - Aircraft Data Bans.. DATE IMPLEMENTED: 1985.

MQ YP.t Analysis.

P2RizOrii: Operations Analysis (OA) Unit, Boeing Military Airplanes (BMA),Box 7730, M/S K80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: John E. Huffman, (316) 685-9669.

£.OSE, ADD in used as a data manager for many of the m:Lssion simulationmodels used at Boeing OA. In particular, ADS supplian data organized in the
Relation Information Management data base to Tanker/Airlift models. Data is
taken from eight different data base relations.

DESCRIPTILOf
Domaini Model specific.

tA M Model specific.

gnmjgnM. Model specific.

o=V pjj~ion: Model Specific.

i.g.Q...aonflicti Model specific.

Minlon Ar Wt Mode) specific.

Level ot Detail of Procoses and Entitiej. ntj.t Aircraft. Profaesm
Model specific.

O CONSTEUCTIONt.aPrticipationt Required for decisions.

IiiL��,~r S static.

Trof.RMv o andomnse, Deterministic.

91dodnoest Model specific.

L.IITAXIONt None.

PN -- L= - DMODrgIC A t Replacement of the RelationalInformation Management RIM system with the ORACLE Relational Data Baise
Manaaement System.

N[P=: Data for the following relationst Climb, Descend, Takeoff, Constant
Air Cruis2, Maximum Range Cruise Condition, Maximum Range Endurance, Drag,
Aircraft Parameters.

OUTPUT: Data, plots of data, printouts.

11ARDWARE AND SOFTWVat
Comvuter: APOLLO DOMAIN.
, g..•.O . t 400,000 blocka.
EIpbnui Printers, graphics platters, and digitizers.
Lanuge DOMAIN FORTRAN 77, UNIX, and RIM.

-QScumentAti-tL: Boeing published manuais.

SECURITY CASSIFIO• t Unclassified.
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GENERAL DATA:
Rki..J.iu Aircraft/Relations specific. Usually one man-week per aircraft.

CPU time onr Cycles Model specific. Can take hours of CPU time, but most
sessions are quick.

Data Output Analvsiss Used only to manage data.

Freauency of ym2: Extensive access by simulation models.

Useras Tanker/Airlift group, BMU OA.

Cemments: ADB is a data base and its supporting data management programs.
The programs allow data plotting, query, review, appending, modification,
access by external models, and management.
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OITLi: ADD - Attrition Data Base for USAF Munitions Planning.

DATE IMPLEMENTED: 1977.

MODETYE: Analysis.

PROPNEN: AD/ENYS, Eglin AFB, FL 32542-5000.

POINT OF CONTACT: Mr. David E. Jeffcoat, (904) 882-9417, AV 872-9417.

PURPOSEt The ADD is used to select the "best" munition to perform a certain
function. Data can also be used to evaluate the relative survivability of one
weapon delivery profile to another or to do parametric studies to assess
effects of changing variables in certain aspects of the attack. Other uses
are to determine the best use of tactical ai.rcraft by maximizing targets
killed and minimizing aircraft losses.

Dmains Air.

i2.1O: Theater.

Enjironmerj: Theater attacks day, night, and weather; first day, first
wave only; mobile and fixed targets.

og___C2=05iig.n: Enemy: SAM, AI, and AAA. Friendlyt all tactical
aircrnft.

Scone of Conflict: Conventional.

Hisin get Recognized combinations of weapons and procedures used to
accomplish a specific objective. Close air support and battlefield air
interdiction.

Level of Detail of Processes and Entities, BLUE: Singl.e aircraft to
flights of 24. REDt Total antiair threat laydown including SAM, AAA, Al, and
EW.

CONSTRUCTIONt
Human Particinationt Not permitted.

&e-ocessing: Dynamic, combination event-step and time-step model.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidednees: Two-sided, asymmetric, nonreactive.

L T Nonsensitive to low-observable aircraft technology; no terrain
following capability for aircraft.

PLAN14ED IMPROVEMENTS AND MODIFICATIONS: Incorporate low-observable
methodology, automate input data updates, and add terrain following capability
for aircraft.

INPUTt Aircraft vulnerability and performance characteristics, pilot
reaction, digitized weapon delivery profiles, army deployment doctrine, and
ADU performance characteristics.

OUTPUT: Paper output of raw attrition data by threat type, histograms of
aircraft losses per replication, and attrition for specific attacks in
available scenarios and time frames.
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HARDWARE AND SOFTWARE:
quomputarz CYBER series with large core memory and NOS/BK operating

system. VAX/VMS.
Storao: 28,000 blocks (14,336 megabyte@).
Perioherals: Remote terminal and printer.
Languaga FORTRAN V.
Documentation: None.

SEC Y CLASSIFCATION: Unclassified.

GENERAL DATA:
Data Base: 8 months to prepare.

CPU time Per IVycJj: Usually 1 hour CPU time per job.

Data OutDut Analvyis: Postprocessor produces tabular data for analyses of
raw data.

Freauencv of Use: Varied by demand, usually 10 to 12 times per year.

UQse: HQ USAF and other AF agencies.

Coam2mn: M&naged through annual conference of users. Updates and changes
approved by committee. Data retrieval program presents tabular attrition data
for attacks in available scenarios/time frames.
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TITLE: ADMRALS - Attack and Defense of Maritime Resources in Adverse Locales.

DATE IMPLEMENTED: 1987.

PROPONENT: Space and Surface Systems Division (KI0), Naval Su,-face Warfare
Center.

POINT OF CONTACT: Dr. Jeffrey N. Blanton, (703) 663-8209; AV 249-8209.

PURPOSE: ADMRALS has been developed to serve as a Naval battle force level
systetas analysis tool to conduct weapon system/ platform effectiveness
evaluations and to assess force architecture options. It is primarily a
distributed si.mulation environment where new and in some cases existing
component models can be integrated to provide multiplatform/multiwarfare
capabilities.

DESCRIPTION:
Domai_: Sea, air, space, limited undersea.

Span: Regional.

Environment: Weather, seastate, limited EW effects.

Force Composition: Blue surface, subsurface, air and space platforms. Red
Air and limited surface and subsurface platforms.

Scope of Conflict: Conventional and unconventional existing and postulated
Red air to air and air to surface weapons. Conventional and unconventional
existing and postulated Blue air to air and surface to air. Some EW.

Mission Area: Fleet defense.

Level of Detail of Processes and Entities: Dependent on models integrated.
Currently system level (sensors, weapons, performance, decisions, etc.) on
Blue platforms. AAWC and airborne early warning aircraft control multiple
Blue fighter models in outer air battle. Fleet point and area defense modeled
parametrically at platform level.

CONSTRUCTION:
Human participation: Not required (soon to be added as option). Humans

modeled as rule bases or neural networks. System is interruptable.

Time Processing: Dynamic time-step.

Treatment of Randomness: Basically deterministic with random number draws
for probability of kill, etc. Can be run Monte Carlu. Some stochastic models
(direct computation) have been included for some scenarios.

Sidedness: Two-sided, asymmetric, Blue reactive.

LIMITATIONS: Finction of integrated models. Currently limited to outer air
battle and fl.eet point and area defense. Space based assets can be included
as option, limited antisubmarine warfare modeling at present.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improved simulation architecture to
facilitate model integration and enhance capabilities. Modifications to allow
operation as variable time-step or event driven. Modifications to add neutral
or unknown forces and to support reactive or i.onreactive Red forces.
Integration of addition platform models and other warfare areas.
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INPUT: Red air platform definition, loadouts, flight profiles and targeting.
Blue order of battle including surface platform definition, locations,
loadouts and initial defensive air platform definition, loadouts, etc. Blue
survc'-llance satellite constellation and sensor definition. Blue tactical
rule bases.

QOUI_T: All data can be saved in a large relational data base post run
analyses. Normally, predefined reports are generated that include user
specified measures of effectiveness. Large screen graphics show animated time
histories of engagements.

HARDWARE AND SOFTWARE:
Computer: System designed to operate on a non-homogeneous distributed

processing system. Processor restrictions include only UNIX
operating systems and TCP/IP inter-networking protocol.
Network configuration is application dependent, but three
carrier battle groups defending against large Red air attack
typically executed on 6 SUN 3/80 and SUN 4 workstations.

Storage: 41 MB.
Peripherals: None required, however IRIS Silicon Graphics workstation

used for graphics.
Languages: Models in FORTRAN, PASCAL, and C. Network communication

control system written in C.
Documentation: NSWC Technical Reports on System Description, and Network

Communication Control.

SECURITY CLASSIFICATION: Models unclassified, data bases often classified.

GENERAL DATA:
Data Base: One man-week for initial scenario generation.

CPU time per Cycle: Dependent on network configuration and scenario.

Data Ojtput Analysis: Graphics and postprocessed reports are generated.
Raw data is available.

Freguencv of Use: Current average use is 3 to 5 times per month.

Users: Various NSWC Divisions.

Comments: ADMRALS is a distributed processing environment that is designed
to integrate models into a force level multiwarfare simulation system. Its
development is still evolving.
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TITLE: ADS - Ammunition Distribution System.

DATE IMPLEMENTED: 1981.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Armamint, Munitions and Chemical Command,
ATTN: AMSMC-DSP-L, Rock Island, IL 61299-6000.

POINT OF CONTACT: Mr. N. Hoesly, DSN 793-5980/5891 or
Mrs. Sharon Myers, DSN 793-4162.

PURPOSE: ADS is used to assess the logistics capabilities of the movement of
class V ammunition from the wholesale CONUS base. Various readiness analysis
and logistics shortfalls can be determined in the transportation system.

DESCRIPTION:
Domain: Depots, CONUS Ports, OCONUS Ports and ammunition supply points.

§pan: Accommodates special studies to include Operational Plans and Total
Logistics Readiness/Sustainability and other Single Manager for Conventional
Ammunition (SMCA) ammunition distribution studies.

Environment: Accommodates any ammunition requirement.

Force Composition: N/A.

Scooe of Qoflic : N/A.

_jsp~ko..&Ka: Ammunition managed by the SMCA.

Level of DetaiL of Processes and Entities: ADS dimulates th-i distribution
of ammunition from CONUS depots and production plants to tho overseas theaters
during mobilization. Many processes are interfaced, including requisitioning,
production, storage, CONUS shipping by truck and rail, transocean shipping by
air and sea, and in-theater movement to the forward ammunition supply points.

CONSTRUCTION:
Human Participation: Closed loop; human participation required to build

data bases.

Time Processing: Dynamic, closed form.

Treatment of Randomnee: None. Heuristic rule based.

Sidedness: One-sided.

LIMITATION$: Does not model complete in-theater distribution and utilize
unconstrained transportation conveyances.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Unknown.

INPUTt Data Elements: Ammunition requirements, ammunition assets; Ammunition
Item Information; Transportation Network, Data Sources: Systems Integration
Management Activity (SIMA); MTMC Dita Bases: CCSS data base; AMSAMOB data
base.

OUTPUT: Ammunition distribution plan; vartous reports depicting ammunition
movements from depots, thru ports (CONUS and OCONUS), and to the ammunition
supply points. Other reports depicting readiness postures against an
ammunition requirement.
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HARDWARE AND SOFTWARE:
Computers PRIME 9955 Mod 2.Storage: Unknown. 4erlipj••alsI PRIME computer systems.

Lanouaoe: FORTRAN -V, F77, CPL.
Documentin: ADS Executive Manual, ADS User Manual, ADS File Formats.

SECURITY CLBSSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:

Data Baejz Takes several weeks.

CPU time per Cycle: Unknown.

Data Output Analysis: Reports aid in analysis of distribution plan.
Produces hardcopies and computer files of raw data.

Fgequencv of Use: Varies by command, but is used several times per year to
support the users listed below.

UserLs Joint Chiefs of Staff, (JCX/J4), Logistics Evaluation Agency, and
Industrial Engineering Activity.

comnients: This model is very complex and consists of many programs that are
scheduled and processed to accommodate each study or analysis.

0
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TITLE: ADSS - Air Defense Simulation System.

DATE IMPLEMENTED: 1989.

MODEL T=: Analysis.

PROPONET: USAADASCH, Directorate of Combat Development, Ft. Bliss, TX.

POINT OF CONTACT: Combat Modeling Branch, DCD: Mr. John Armendariz,
(915) 568-1238; COLSA, Inc., EL Paso, TX,
24
Ms. Mary Anne Larson, (915) 779-5899.

PURPOSE: ADSS is used primarily for analyses of air defense systems and
subsystems, tactics, and doctrine. It is a useful tool for Mission Area and
Branch Analyses.

Domain: Land and air.

2an: Designed primarily for "few-on-few" scenarios but can be used forone-on-one to corps scenarios. Can accommodate any theater for which Defense
Mapping Agency terrain data is available.

Environment: DMA DTED Level 1 terrain data is used. Terrain foliage andurban area heights, visibility and ambient light conditions and time of day
are user inputs.

Force Composition: Component, Blue and Red.

Scope of Conflict: Conventional weapons and their effects; chemical effects
including casualties and degradation.

MissioA Primarily used for air defense battles lasting two hours or
loss.

Level of Detail of Processes and Entities: Entities may be modeled at the
level of individual vehicles, aircraft, sensors, weapons, and rounds ofordnance up to an aggregation equivalent to a company or battery. Both
ground-to-air and air-to-ground combat are modeled. Aircraft, ground units,
an:d defended assets may all move according to user input scripts. Functions
such as sensor acquisition, detection, tracking, engagement, launch and
missile flyout are modeled at high resolution. When completed this year, the
model will also simulate the end game intercept geometry for tactical missile
engagement.

PONSTRUCTION:
Human Participation: Required for data iniput.

Time Processina: Dynamic, event-stepped model.

Treatment of Randomness: Stochastic, discrete event model.

2idedness: Two-sided, symmetric model.

LIMITATIONS: Ground-to-ground and air-to-air combat is not modeled. This,
however, can be implemented with minor changes

PLANNED IMPROVEMENTS AND MODIFICATIONS: Functions to be added include:
jamming; noncooperative ID devices, reactive masking/unmasking by helicopters,
anti-radiation missiles with target reselection; chemical warfare module
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INPUTs No data are hardwired; sensor/weapcan characteristics, lethality
tables, ccmiunication networks, etc., ara user input. Scenario dependent
inputs inay be created on the graphics preprocessor or input directly to the
model.

OUTPUT: Printout of report (major statistics) and event history (detailed
tracking of each unit) produced. A file in output to be used by the
statistical postprocessor to analyze multiple meesures of effectiveness and
measures of performance.

HARDWARE AND SOFTWARE:
Comouters VAX serles - VMS operating system. Silicon Graphics IRIS

Workstation - UNIX operating system (Preprocessor).
itorace: 16 MB of RAM and 100 MB of disk storage are needed for

efficient execution. Most of the disk storage is required
for the terrain data base.

Perinihera.: Printer. If graphics preprocessor is used. it must be
networked to the VAX.

Lia.g&: SIMSCRIPT 11.5.
DocupQmentatn: Executive Summary, ADSS User's Manual, Preprocessor Manual,

Postprocessor Manual.

AECURITY CLASSIFICATIONt Model is unclassified. Input data may be
unclassified or classified to the Secret level. Output is kept unclassified
by use of data keys

GENERAL DATA:
Data ease: From several days to two months depending on scenario size.

CPU time per Cycle: Scenario and machine dependent. An average brigade
scenario flying 37 aircraft runs 60 - 90 minutes per replication on a MicroVAX
3600 with 32 HB RAM. Smaller scenarios at company/battery level run in lfts.
then five minutes.

Data Output hnalvsil: Postprocessor umed for statistical analysis of each
replication and over multiple replications.

Freouency of Use: Several times per year.

YJjjtj: USAADASCH.

Comments: Upgraded both upon government request and funding (task order),
and by COLSA, Inc., independent research and develop~nent activities.

A-40



TITLE: ADTAM - Air Superior/Air Defense Tanker Analysis Model.

DATE IMPLEMENTED: This model is presently being developed.

MODEL TYPE: Analysis.

PROPONENT: Boeing Military Airplanes, Operations Analysis, Box 7730, M/S
K80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: John A. December, Boeing Military Airplanes, Operations
Analysis, (316) 526-2956.

PURPOSE: The purpose of the ADTAM is to determine the tanker requirement# for
the refueling support of a continuous barrier patrol operation with
intermittent forward excursions to engage And defeat intruders beyond the
barrier.

DESCIPTION:

P2.hnan: Land and air.

§San: Global.

Environment: Distances.

Force Comoosition: Fighter force.

SCove of Conflict: Conventional.

Mivs.onigAres Air Superiority/Air Defense.

Level of Detail of Processes and EntitiU: gnjtiiesi Individual aircraft..PxQ9. qjt Single air refueling.
O 9_Q•!N6TRUCTIOHs

H .i§an _tcivaion: Required to set up data files for execution.

Time Processingt Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidednege: One-sided.

LIIhI.QS6 Does not model aircraft loading, loading times, aborted air
refuelings, or replacement aircraft.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Completion of model.

INPUT: Input fields are required to provide the following information: force
specification (fighter types, fuel-burn data, aircraft parameters, time on
station requirements); and allocation option (type of tankers to potentially
use, and costs).

Q_.TPUT: Output includes sLmmary information on the number and types of
aircraft used, fuel burn, and onload amounts; and detailed information on the
times, distances, and fuel amounts for each orbit location.

HARDWARE AND SOFTWARE:
Computer: Developed to run in a network of APOLLO DN3000 and DN660

terminals running a AEGIS-DOMAIN/IX (Unit-.based) operating
system, software release 9.5.

Storaq2: Currently about 200K for the executable model. Data bases
require addittonal space.
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P1: 1 printer, 1 terminal.
Lanuagt~gl APOLLO/DOMAIN Pascal and FORTRAN APOLLO DOMAIN/IX operating

system calls, and RTIRIM data base management system that
makes calls to Boeing Military Airplanes' Aircraft Data
Base.

Documentation: Documentation of analysis using the portion of the model
that computes data for unrefueled aircraft is available.

SECURITY CLASSIFICATION: Unclassified, but data could be classified.

GENERAL D7hTA:
RjtA._.. : Aircraft data base is established for many aircraft.

CPU time ver Cycle: Model incomplete.

DaaOt .Anlyi: Output reports include summary output and detailed
output in chart form.

Freauency of Use: Used once for an analysis involving unrefueled aircraft.

UserXa Boeing Military Airplanes, Operations Analysis, Tanker/Airlift
Program Support.

Comments: N/A.
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. TITLE: AEII/FROBAK - Arsenal Exchange Model/Front End-Back Ene Processor.

DATE IMPLEMENTED: 1965 (updated 1974).

MDLTE: Analysis.

PROPONEN: Air Force Studies and Analyses Agency (AFSAA/SAS).Pentagon, Rm 1D431, Washington, DC 20330-5420.

POINT OF CONTACT: Mr. Patrick Wheeler (703) 697-9483.

RNZEM: AEM is based on the linear programming algorithm for evaluation of aone- or two-sided nuclear exchange. AEM uses a force structure(s) combinedwith its related strategic planning factors and allocate, weapons against anopponent's target base. Each side has a set of rules for the deployment oftheir weapons; e.g., ICBMI against silos, SLBMs against factories, etc.

FROBAK is used to reduce the size of the target base (aggregation of targetclasses) to a number compatible with AEM's linear programming algorithm.FROBAK can also "unaggregate" damage estimates back to the originalinstallations as well as describe compound damage between installations in
close proximity of each other.

The main focus of AEM is to evaluate alternative force structures for future
budgets or arms control agreements.

Domain: The model represents the nuclear arsenals of two opposing countriesand the damage they can inflict. The physical environment is not modeled assuch, only parameters such as probability to penetrate, CEP, and target
hardness are used within AEM.

A Mn: Global based upon the restrictions listed in the domain section
above.

ISnvironment: The environment other than target size and hardness is not
considered.

Force Cop t Any or all legs of the nuclear triad.

Scooe of Conflict: Nuclear,

MissioArea: Nuclear.
Level of Detail of Processes a. jjnZt.tj: The lowest entity modeled is atthe system level. Processes are modeled very crudely via a probability.Processes include (but not limited to) attrition, communications, and

prelaunch survivability.

CONSTRUCTION:
Human ParticiDation: Not required.

Time Processina: Closed form. Some implicit consideration is given toarrival times such as immediate (ICBMs), short delays (SLBMs), or long delays
(aircraft).

Treatment of Randomness: Expected value method.
Sidedness: One- or two-sided (usually one-sided) and asymmetric with one

side initiating the exchange.
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LIMITAT I: AEM is forced to use very simplistic descr4ptions of weapons to
keep running time reasonable (around 20 minutes per run). Conversely, there
is great flexibility in allocating weapons against targets; however, running
time in always a mAior consideration in any set of runs.

ELANNED IMPROVEMENTS AND MODIFICATIONS: Theme are done on a very pragmatic
basis motivated by a user's immediate needs.

INPUTt Requires weapons system force levels and planning factors, target
base, and general rules for deployment of weapons.

OUTPUT: Expected damage, target coverage, arriving weapons, and virtually any
other strategic MOE can be generated.

HARDWARE AND SOFTWARE:
Computers Any computer that can handle a large program written in

Fortran 77. AFSAA uses a SUN workstation to run both ARM
and FROBAK.

Storaast Minimum practicl. system would require lUO megabytea.
Peripherals: I workstation with printer.
Languaoli Fortran 77.
Documentation: Extensive.

SCURITY CLASSIFICATION: Model unclassified.

GEHEAZLkUATh:
Dlatsa Biu nepends on level of detail.

'U time oer Cycles Depends on level of detail.

DAta Outout AnAlysis: Depends on level of detail.

Fryauencv of Us.fa Daily.

U.lgmJl AFSA.A, ICS/J-8, HQ SAC/XP, over 40 users.

Commlnta: Links to Advanced Miami].e Model, Strategic Route and Penetration
Model, RSIOP analysis.

A-44



.IjTL8 AESOPS - AMSAA (Army Materiel Systems Analysis Activity) Evade

Sustained Operations Performance Simulation.

DATE IMPLEMENTED: 1977.

MO1DQE.LRTk Analysis.

PROPONBNTt U.S. Army Materiel Systems Analysis Activity (USAMSAA), Aberdeen
Proving Ground, MD 21005-5071.

POINT OF CONTACT: Mr. Dinsmore (301) 278-4973, AV 298-4973.

PURPOS£t AESOPS is a computerized, analytical, sustained operations model
that simulates the operation of a helicopter unit over a period of several
days of combat. It also introduces the impact of reliability, availability,
maintainability, and combat damage repair of a helicopter type on unit
availability during such operations. In addition, AESOPS can be used to
analyze how various factors influence the dynamic operational readiness of the
helicopters in sustained combat.

Domain: Air.

iAt Individual.

Envrment Unknown.

Force Comoositioni Units the wize of a helicopter company.

Scope of Conflict: Conventional.

Mi.Dion ArylAz close air support.

Level rf Detail of Processes and Entities: Handlets only one type of
helicopter at a time. Solution techniques include probability theory and
queuing theory.

CONSTRUCTION:
Human ParticipatLon: Not required, model not interruptable.

Time Processinas Dynamic, time-step.

Treatment of Randomness: Deterministic, expected-value model.

1ilsedtsij Two-sided, nsymmetric.

L T AESOPS is an expected-value model that can handle only one type
of hellcopter at a time. It does not generate its own damage state
probabilities, and it obtains its inputs from EVADE II.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPiJT: Number of helicopters required for mission; time from receipt of
mission request to take-off, time to fly to target, time between target
attacks, and time between mission requests; reliabilities for various
helicopter damage states (obtained from EVADE II); repair times for each
degree of helicopter combat damaga and routine maintenance; and number of
targets defeated in the mission.

OUTPUT: Computer printout showing number of helicopters lost; targets
defeated; number of missions accepted over the time period of interest; and
number of helicopters under repair, awaiting repair, in flight, or
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operationally ready (in tabular or plot form). Attrition for any time
interval of simulation is an optional feature.

HARDWARE AND SOFTWAREI
COmDpU•ta: CYBER 313 (NOS 2.1).
Storace: 32K.
erjohJz: CALCOMP plotter.

Languaeft: FORTRAN IV.
Documentationt Pat complete.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
2&ADjLUL&: 1.5 man-months for preparation.

CPU time per Cycle: 40 seconds (per 8 days of combat).

ta Output Analysis: 0.5 man-month.

Freouencv of Use: 15 times per year.

JUUer: USAMSAA and Ketron, Inc.

commA-: 46A.
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TITLE: AFP - Analysis of Force Potential.

DATE IMPLEMENTED: 1985.

MODELTP: Analytical.

PROPONENT: U.S. Army Concepts Analysis Agency.

POINT OF CONTACT: George Stoll, (DSN) 295-5259 or (301) 295-5259.

PURPQSE: Quantify firepower potential of land combat forces of division size
and larger for use in analysis of force levels and force ratios. Has been
used primarily to analyze changes in total Army force potential attributable
to force modernization. Has most recently been applied to analyze changes in
force potential and force ratios associated with various proposed reductions
in weapon procurement and U.S. and Soviet force size.

DESCRIPTIONs
Domain: Land combat, limited close air support.

Span: Division level combat.

Environment: Models day and night combat and clear and degraded visibility
in the full range of combat postures desired for a study.

Force Composition: Army.

Scope of Conflicts Conventional.

Mission Area: Direct fire battle, close air support, indirect artillery.

Level of Detail of Processes and Entities: Models individual weapons in
weapon-on-weapon engagements through processes of detection, direct fire,
indirect artillery, and attrition.
CONSTRUCTION:

Human Participat on: Not permitted, model not interruptable.

Time Processina: Static.

Treatment of Randomness : Stochastic, Monte Carlo.

Sidedness: Two-sided, symmetric.

LIMITATIONS: No representation of terrain or logistical support effects.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Major program underway to separate
stochastic elements from deterministic elements. Stochastic element will be
run in batch process and put into library; deterministic element will draw
from library. Deterministic element will be implemented on microcomputer;
stochastic element likely to remain on mainframe.

INPUT: Unit weapon composition, probability of kill tables, sensor
characteristics, and scheme of weapon versus weapon engagement pairings.

OUTPUT: Attrition tables, combat potential values by weapon, and force combat
potential scores.

HARDWARE AND SOFTWARE:
Computer: Currently URISYS 1100 mainframe, future IBM compatible

microcomputer.
Storaae: Currently 240,000 words.

A-47



Paripheralas Tape drive, line printer.
LanauU0I FORTRAN 77
Documentatign: Operator's and Programmer's Guide to the Analysis of Force

Potential System (AFPSYS).

SECURITY CLASSIFICATION: Unclassified, without data.

GENERAL DATA:
DatJ~aB : I month.

CPU time 2er cycleg 15 minutes.

Data Output Analysis: 1 week.

Freouencv of Use: 5-6 times per year.

Users: U.S. Army Concepts Analysis Agency.

Bn.el.uabiU 't: Releasable.
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TITLE: Ayile.

PATE IMPLEMENTED: 1988.

MODEL TYPE: Training and Education.

PROPONENT: Air Force Wargaming •",nter (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, AUCADRE/WGO, Maxwell AFB, AL 36112-5532.
DSN 493-6b18, Commercial (205) 953-6618.

PURPOSE: Agile, a seminar exercise driver, exposes players to the high-level
decision making process required to plan and execute a theater air campaign.

DESCRIPTION: Agile, a two-sided theater wargame, simulates a land and air
battle of Europe's central region (1987) and North and South Korea (1990).

Domain: Land and air operations (includes carrier air operations) only.

§9M: Central Europe and Korea.

Environment: Agile models day and night operations. It also includes
terrain and weather factors.

Force Composition: Combined force campaign where Blue forces have
operational control of air assets and complete control ('.imited only by the
game's command set) of all ground units.

Sco of Conflict: Conventional war only. Agile schedules, but doas not
play nuclear weapon assets.

Mission Area: All conventional missions (no chemical or biological
weapons).

Level of Dezall of Processes and Entities: Agile extends cintrol down to
aircraft sorties. It does not permit play by tail number. Ground units
maneuver at the division level.

CONSTRUCTION:
HumAn Participation: I iired for decisions and processes.

Time Processin : Static and event-stepped. Progress determined by

completion of both Red and Blue force play inputs.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided, asymmetrical. Red side normally played by a single
player but can be played by a seminar.

LIMITATIONS: No naval play except limited naval air.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Automated Red player and enhanced
graphics.

INPUT: The Blue team has two phases. In the first or AAFCE level, players
form their apportionment and overall plan for the game. Inputs include
aircraft rerole, air and surface logistic movement, and aircraft beddown. The
second phase moves to the ATAF level. Players input targeting and force
package information. The Korean scenario corresponds to the European version
with the names changed from ATAF to HTACC and from AAFCE to ACC. In addition,
there is only one ACC.
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OUTPUT: Agile automatically generates printed reports at the end of each game
day. There are over 200 pages reporting on virtually every aspect of game
play. Agile provides reports in three primary areas: operations,
intelligence, and logistics. Limited analysis is available to help players
analyze their overall plan for the game.

HARDWARE AND SOFTWAR9:
Computer (OSI: IBM-compatible MS-DOS machine with floppy- and hard-disk

drive storage, 640 kilobytes random access memory and the
8087 math co-processor. Agile also requires a printer and
monitor.

Storage: Requires 10 megabytes for the Red erecutable, 7 megabytes
for the 2 ATAF Blue executable, and 5 megabytes for the 4
ATAF Blue executable.

Perinherals: Minimum -- monochrome monitor (CGA recommended) and printer.
Languaae: Lahey FORTRAN, PLink 86+ Linker.
Documentation: User and Maintenance Manuals and Student Guide.

SECURITY CLASSIFICATION: All scenarios are unclassified.

GENERAL DATA:
Data Base: 70 files in 1.5 megabytes of storage. About 3 man-months to

replace data base. Executables include 138 files requiring 5.3 megabytes of
storage. In addition, there are screen and backup files. About 2 man-years
are required to replace these.

CPU time per Cycle: Not applicable.

Data Output Analysis: Agile includes a monitor program to recover errors by
both system and user.

Frequency of Use: Used at least once a year by each user.

Users: Air War College, Air Command and Staff, Canadian Forces Staff
College, Combat Employment Institute, and Royal Air Force Staff College.

CQ.jents: Managed through the review and configuration control board at the
AFWC.
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. TITLE: AIM - A.SA.T. Intercept Model.

DATE IMPLEMENTED: 1981.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: William High, ITT Avionics, (201) 284-2870.

PURPOSE: To analyze affectivity of stand off jammer decoys as ECM technique
against satellites employing proportional nay.

DESCRIPTION: CSMP model of radar receiver servo loops and target geometry.
FORTRAN coded ECM subroutine reads ECM parameters from CSMP model components.

INPUT: Basic ECM parameters.

OUTPUT: Azimuth and elevation tracking error data.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780-782.
Storage: 50K Bytes; memory requirements: IM Bytes.
Language: FORTRAN IV Plus.
Documentation: None.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Preparation time is 2 days.

CPU time per Cycle: 10 minutes.

Comments: Status of Model - completed; debugged.
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TITLE: Aircraft Sortie Rate Model.. DATE IMPLEMENTED: 1985.

MODEL TYPE: SAC Conventional Warfare.

PROPONENT: HQ SAC/XPAO coordinated with HQ SAC LGMM.

POINT OF CONTACT: Richard A. Jourdan, HQ SAC/XPAO, Commercial (402) 294-2851,
AV 271-2851.

PURPOSE: Derive conventional planning factors; estimate aircraft requirements
to support operations plans, assist HQ SAC/DOO/LGM in deriving aircraft sortie
rate requirements and provide quantitative information for review and change
of USAF War Mobilization Plan, Volume V (WMP-5) aircraft sortie rate factors.

DESCRIPTION: The Aircraft Sortie Rate Model is an expected value modc that
has been adapted from a prior developed simulation model. The expected value
model was adapted to provide more responsive information to the SAC staff.
The expected value model was specifically designed to take into account time
interval distributions. Its results are within 5% of the simulation model.
The models were initially based on the KC-135 and B-52D SAC surge tests of
1978. The models have been used since 1981. The expected value model has
replaced the simulation model in 1987. The model has been vulidated with the
B-52G BULL RIDER exercise in 1988.

RECENT STUDIES USING THIS MODEL: Draft Conventional Planning Factor Document.
Currently being used in the SAC Surge and Sustained Conventional Bombing
Study.

INPUT: 30 logistic factors and operations aircraft takeoff schedule and
sortie lengths.. OUTPUT: Aircraft soztie rates, average sortie duration, average
maintenance/repair time, average delays for scheduled takeoffs, and above
delays by scheduied takeoff times for detailed analysis of efficiency of
takeoff schedule.

LIMITATIONS: Has not been validated for surges employing new and pl&nned
weapons. Does not consider limitations due to aircrew, fuel and munition
shortages.

HARDWARE AND SOFTWARE: Z-248 type micro processor. Basic software.

Documentation: In draft form by XPAT.

Time Requirements: Requires time to assemble inputs by trained analyst,
input and operating time within 15 minutes.

SECURITY CLASSIFICATION: Program unclassified, classification of results
depend on project.

Frequency of Use: Monthly.

Users: HQ SAC/XPA/XPS/LGM/DOO.

Comments: Plan to use model to validate development of the Enhanced Sorts
Capability Assessment Module (ESCAM) for SAC proposed by Air Force XOXOS.
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TITLE: AIRRAD - Fallout Prediction System.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Atmospheric Sciences Laboratory, ATTN: SLCAS-AE-A, White Sands
Missile Range, NM 88002 5501.

POINT OF CONTACT: Mr. David Sauter, (505) 678-2078, All 258-2078.

PURPOSE: AIRRAD is used primarily to determine the dimensions of the nuclear
hazard to low flying aviators from single threat nuclear attacks due to the
close-in fallout. it is mainly an operation support t~ol, although it can
also be used as a research and evaluation tool.

DESCRIPTION:
Domain: Land and air.

S2an: Regional.

Environmetn: Models effects of weather but not terrain.

Force Comgosution: N/A.

Scope of Conflict: Nuclear.

Mission Area: Those involving nuclear usage.

Level of Detail of Processes and Entities: Effects on individual aircraft
are modeled through the input of aircraft-specific flight characteristics such
as flight speed.

CONSTRUCTION:
Human ParticiDatign: Required for decisions (waited foi:).

Time Processing: Dynamic, time-step.

Treatment of Randomness: Basically deterministic.

Sidedness: N/A.

LIMITATIONS: No complex, terrain influenced wind.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Meteorological variables and pertinent parameters describing the
nuclear attack (e.g., height of burst, burst yield, etc.).

OUTPUT: Printout of length, width, and height of the nuclear hazard to
aviators; graphic display of radiation contours at different heights; and
accumulated dosage along user-specified flight paths.

HARDWARE AND SOFTWARE:
Computer: IBM PC or compatible.
Storaae: 350 K on a floppy diskette.
Peripherals: Printer (optional) and a graphics terminal.
Languacei: Turbo Pascal.
Documentation: Technical report/users guide.

SECURITY CLASSIFICATIiN: Unclassified.
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GENERAL DATA:

Data Basez Already exists or can be easily obtained.

CPU time per Cvcle: Negligible; runs on a PC in minutes.

Data OutPut Analysis: None; results are easily understood.

Freauencv of Use: Variable.

Users: Defense Nuclear Agency and Atmospheric Sciences Laboratory.

Comments: None.

A-56



TITL: AITTR - AI Target Tracking Radar.

SDATE IMPLEMENTED: 1981.

MODEL TXPE: Analysis.

PRQlONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT; William High, ITT Avionics, (201) 284-2870.

PURP : To test response to ECM.

INPUTt CSMP model. Umer supplied FORTRAN ECM subroutines.

OUTPUT: Azimuth and elevation tracking errors.

HARDWARE AND SOFTWAREs
Computer: VAX 11/780-782. Requires array processor.
ltorage: 50K Bytes; memory requirements: IM Bytes of 8 Bits.
Lancuaget FORTRAN IV Plus.
Documentation: None.

SECURITY CLASSIFICPTION: Program without input data is unclassified; input
data is Secret.

Data Bale: Preparation time is 2 days.

CPU time per gyg.,cq: 5 minutes on VAX computer.

Comments: Status of Model - completed; debugged.
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TITL~s ALARM - Adirance Low Altitude Radar Model.. DATE IMPLEMENTED: July 1987,

MQDLT-I : Analysis.

PROPCNEN.T:

OIN.X Or, CONTAC: $IIRVIAC (513) 255-.4840, AV 785-4840.

PURPQSE: ALARM is a research and evaluation tool that evaluates the
effectiveness of various aircraft configurations against selected air defense
systems. ALARM provides an output of S/I values along a flight path or a
detection contour plot.

DESCRIPTION:
Dlanint Land and air.

22A: Local and individual.

Environlmn: Terrain relief.

Foge Composition: One-on-one engagements.

ScOyR of Cofct: Pulsed, pulse doppler, and continuous wave radarp.

Msinae: Conventional missions involving radar aircraft engagements.

Level of Detail of Processes and Entities: ALARM uses the radar range
equation approach; ALARM is not a signal level simulation. The radar system
description contains transmitter, receiver and radar antenna characteristics.
The environment describes ground clutter characteristics, clutter masking,. multipath, atmospheric refraction, and jamming cross section. The target
description contains the target flight path and the radar cross section. Both
onboard and standoff jamming systems are modeled. This model provides the
detection performance of ground-based radar systems against aircraft targets.

CONSTRUCTION:

Humanj.artigivation: Not required.

Time Procesuino: Dynamic, closed form.

Treatment of Randomness: Basically deterministic; statistical clutter
calculations.

Sidedness: One-sided.

LIMITATIQNS: ALARM is not a waveform model.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None at present.

INPUT: Radar, target, jamming characteristics; onboard jammer antenna pattern
data; target flight path data.

OUTPUT: Signal-to-interference ratio data, contour plot data, SPEED output
file, specific cadar and target geometry data and signal data.

HARnWARE AND SOFTWARE:
Computer: VAX 11/780 with VMS and floating point accelerator.
Storage: 1,209 blocks.
Peripherals: Device for plutting GKS graphics.
Lanouaget FORTRAN 77.

A-59



Documentation: ALARM User's Manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL, DtA
aa.h�: 15 minutes needed to prepare data base.

CPU time per Cycle: Average of 24.61 CPU seconds (varies with input
parameters).

Data Output p~jjljs,: Hardcopies of data. Plot routines needed to display
plot data.

Freauencv of T]o:

Uaers: Primarily WL/AAW&.

Comments, Code and documentation can be obtained from SURVIAC.
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.ITLE: ALARM 88 Advanced Low-Altitude Radar Model.

pATE IMPLEMENTED: 1989.

MODEL TYPx Analysis.

PROPONENT: WL/AAWA-1, SURVIAC.

POINT OF CONTACT: William K. McQuay, WL/AAWA-l, Bldg. 620, Area B,
WPAFB, OH 45433-6543, (513) 255-4429.

PURPOSE: ALARM evaluates the elfectiveness of various aircraft configurations
against selected air defense systems. In its most frequent role, ALARM aids
in survivability analysis for either one-on-one or force-on-force radar
aircraft engagements.

DESI QN: ALARM plays an integral part in studying the survivability of an
aircraft encountering hostile defenses. In the case of ground-based defense
systems, the effectiveness of the aircraft to survive directly depends upon:

The ability of the defense system to detect/track the aircrtft, and

The ability o1 the defense system to direct a weapon (missile, anti-
aircraft round, laser, etc.) within lethal range of the aircraft.

Generally, detection of the aircraft may occur by three modes; namely, by
infrared, radar receivers, or optically. ALARM in directed at supplying data
on the first area above for the radar detection mode. The primary application
of ALARM is to evaluate target detection range as a function of the
environment. Based on radar cross section, radar performance characteristics,
environment, and geometry, ALARM may be used to predict areas of detection for
surveillance radars, areas of detection and acquisition (initial lock-on) for
tracking radars, and areas of continuous track-maintenance.

Low observable technology will stress the capability of air defense systems.
To adequately assess the ability of defensive systems to detect, track, and
engage low signature vehicles, high fidelity analysis tools are required. In
particular, site-specific terrain effects such as masking, clu-ter, and
multipath must be correctly simulated. The purpose of this veision of ALARM
is to incorporate this required fidelity.

To accurately and efficiuntly model the impact of terrain effects upon a
radar's ability to detect/track low altitude, low observable aircraft, ALARM
88 incorporates the following:

- Site-specific terrain masking of the target and clutter patches.

- Multipath angles computed ba'ed upon digitized terrain. This version
of ALARM will allow the determination of all (zero, one, or many)
multipath points based on the actual terrain between radar and
target.

- True round earth geometry and local coordinate systems to provide
accurate angle measurements.

- Streamlined coding and computations.

INPUT: Required input includes standard radar parameters; aircraft velocity,
radar cross section and altitude; and ECM characteristics. Radar antenna
patterns are represented either by antenna gain functions in the azimuth and
elevation planes or by tabular input of measured gain values. Similarly,
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radar cross section values are tabularly measured input values with resolution
up to 0.1 degrees in both the azimuth and elevation planes.

PQ=: Output data is given graphically by a contour plot of the aircraft's
detectability about a given defense site. Data may be generated in tabular
form as a history of the received signal-to-total-intevference ratio. Tables
are produced with respect to time or to geographic location of the aircraft
about a given radar site.

HARDWARE AND SOFTWARE:
CompDuter: VAX 11/780, Ultrix.
Stereos: 456 blocks.
LanauaWn' FORTRAN 77.
Documentation: User's Manual.

jECURITY CLASSIFICATION: Source Code is Unclassified.

Timw ReauirementA! Compilation time: Machine dependentl Typical run time:
Dependent on selected mode, radar type, and increment sizes selected. From
seconds to tens of minutes.

6510 TW/TSDE
6585 TG/RX
ArCSA/SASB
AFOTEC/OAN
ASD/XRHD
ASD/XRM
ASD/YSEE
ASDI
BDM Corporation
Ball - Systems Engineering Division
Battelle Memorial Institute - Columbus Division
Boeing Helicopters
Booz, Allen & Hamilton
Brunswick Defense (AMTC)
Calspan Corporation
E-Systems, Greenville Division
FTD/SDJMM
GTE Government Systems Corporation
General Dynamics/Convair Division
General Research Corporation
Institute for Defense Analyses
Johns Hopkins Univ. Applied Physics Lab.
Litton/Applied Technology
Lockheed Aircraft Services Company
Logicon, Inc.
Loral Advanced Projects
Loral Electronic Systems
NASA Lewis Research Center
NATO
Naval Air Development Center
Naval Weapons Center
Naval Weapons Support Center
Nichols Research Corporation
Northrop Defense Systems DivLsion
SAIC
Sanders Associates, Inc.
Survice Engineering Corporation
TRW/Military Electronics & ;Avionics Division
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Texas Instruments
The Rand Corporation
Tracor Aerospace, Inc.
U.S. Army SMO, SLCSM-AT
USAF ESD/ICZ
United Technologies
WL/AAWA-1
WL/TXAA
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TITLE: ALARMPP - Pulse-to-Pulse Version of the Advanced Low Altitude Radar

Model with Site-Specific Terrain.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: Science Applications International Corporation (SAIC), Suite 200,
700 Franklin Road, Marietta, GA 30061.

POINT OF CONTACT: Mark D. Bond, SAIC, (404) 426-9359.

PURPOSE: The purpose of ALARMPP is to aid the radar systems analyst in the
study of radar detection phenomenology.

DESCRIPTION:

Domain: Land and sea.

§pan: One aircraft on the radar.

Znvironment: Associated off-line program builds a mask file from Defense
Mapping Agency terrain elevation data for use in target masking and clutter
calculations.

Force Composition: Single element BLUE vs. RED or RED vs. BLUE.

Scope of CorflLc : Accommodates any type of electronic warfare, target
acquisition, or tracking radar. Includes tracking loops methodology and an
error-nullLng feedback algorithm designed to simulate monopulse angle as well
as range and doppler tracking.

Mise..n-BSIA6 Single penatrator with jammer against a single radar.

Level of Detail of Process_a~nd EntitJef: Lowest entity modeled is a radar
subsystem: transmitter, pulse doppler or MTI circuit, noncoherant integrator,
gain control. Pulee doppler and MTI processing implemented as actual system
software.

CONSTRUCTION:

Human__jrticyaton: Not required or permitted.

Time Procese.ng: Dynamic real-time emulation.

Treatment of Randomness: Deterministic; random noise implemai~ted in both
phase and amplitude.

Sidedness: Symmetric.

LIMIATIONS: Does not model range trackir.g.

PLANNED IMPRvVEME1.TS AND MODIFIC TIONS: Moving target detector (MTD: MTI
followed by pulse doppler) capability and extended target and range trackLrg
will be added.

L.NEQTý N/A.

OUTPUT: N/A.
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HARDWARE AND SOFTWARE:
Computer: Designed to run on VAX computer with a VMS operating system.
Storage: ALARMPP executable - 125,000 bytes.

Input files - 75,000 bytes each (including antenna
patterns).
Mask files - 65,000 each (1 deg x I deg).
Terrain executable - 30,000 bytes.
TERMSK executable - 23,000 bytes.
ALARMPP terrain elevation uata files - 500,000 each
(1 deg x 1 deg).

DMA terrain elevation files - 1,500,000 bytes each (1 deg x
1 deg).

Peripherals: No peripheral support required for operation. A graphics
display terminal to view templates is reconmended.

Langua• FORTRAN.
Documentation: A user's manual and input guide are available.

SECURITY CLASSIFICATION: Unclassified, but data buAes are often classified.

Data Base: Data base construction time is minimal provided that preparation
is performed by a qualified radar analyst.

CPU time per Cyll_: Depends on purpose; may range fron several CPU minutes
to several CPU hours.

Data Output Analysis: Extensive knowledge of radar processing required.

Freouencv of Use: Extensive use by airframers in analysis of low
observables (LO) design.

Users: N/A.

Commentsa Configuration is controlled by SAIC.
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TITLE: ALARMSS - Advanced Low Altitude Radar Model with Site-Specific

Terrain.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: Electronic Combat Digital Evaluation Simulation Center, Wright-
Patterson Air Force Base (WPAFB), OH 45433-6543.

POINT OF CONTACT: Mark D. Bond, Science Applications International
Corporation (SAIC), (404) 426-9359.

UPE: The purpose if ALARMSS is to determine the detectability of an
aircraft with a given crons section in an environment with limited clutter.
Detection templates for user input aspect angles around the aircraft are often
fed to mission-level and campaign-level models such as SPEED and COMMANDER.

DESCRIPTION:
Domain: Land and sea.

Span: One aircraft on one radar.

Environment: An associated off-line program builds a mask file from Defense
Mapping Agency (DMA) terrain elevation data for use in target masking and
olutter calculations.

Force Composition: Single element BLUE vs. RED or RED vs. BLUE.

Scope of Conflict: Accommodates any type of electronic warfare, target
acquisition, or tracking radar, although tracking radar is limited to
detectability only. Aircraft are represented by Swirling/Barton theoretical
fluctuation models.

Mission Area: Single penetrator with jammer against a single radar.

Level of Detail of Processes and Entities: Lowest entity modeled is radar
subsystem: transmitter, pulse doppler or MTI circuit, noncoherent integrator,
gain control. Pulse doppler and MTI processing limited to single spectral
return in user-defined filter. Target fluctuation models limited to Swerling
1-4, Chi-squhred, Weinstock, and nonfluctuating. Clutter reflectivity data is
from Lincoln Labs; limited to 9 types of land form and 5 types of land cover
to form 45 combinations of land state.

CONSTRUCTION:
Human Participation: Not required or permitted.

Time Processing: Dynamic, closed form solution. Determines detectability
of aircraft of constant heading for 0-360 degrees viewing aspect angle over a
user-specified distance.

Treatment of Randomness: Deterministici random noise sums to the mean
(deterministic) over an integration period.

Sidedneept Symmetric.

LIMITATIONS: Does not model angle, range, or doppler tracking. Target
fluctuation limited to Swerling mcdels 1-4, Chi-squared, Weinstock. or
nonfluctuating.
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PLANNED IMPROVEMENTS AND MODIFICATIONSt Moving target detector (MTD: MTI
followed by pulse doppler) and monopulse angle tracking will be added.
Integration period algorithms for coherent jamming will be designed.

INPU: N/A.

OUTPUT: N/A.

HARDWARE AND SOFTWARE:
COmyuter: Designed to run on VA. with VMS operating system.
Storaae: AI'-RMSS executable - 80,000 bytes.

Input files - 75,000 bytes each (including antenna
patterns).
Mask files 65,000 each (1 deg x 1 deg).
Terrain executable - 30,000 bytes.
THERMSK executable - 23,000 bytes.
ALARMSS terrain elevation data files - 500,000 each (1 deg x
1 deg).
DMA terrain elevation data files - 1,500,000 bytes each
(1 deg x 1 deg).

Peripherals: No peripheral support reqiired for operation. A graphics
display terminal to view templates is recommended.

Lanauaae: FORTRAN.
Documentation: A user's manual and input guide are available.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Bave: Data base construction time is minimal provided that preparation

is performed by a qualified radar analyst.

CPU time Per Cvcle: Depends on number of simulation points. A 100 km range
simulation performed at 1-degree intervals would require approximately 5 CPU
minutes on a 4-MIP machine.

DAta OutD'p..Anglysit: Depends on level of engineerinq skills.

Freauencv of Use: Extensive use by airframers in the analysis of low
observables (LO) design.

Users: N/A-

Comments: Configuration is controlled by SAIC under contract to the
Electronic Combat Digital Evaluation Systems at WPAFB, Ohio.
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TITLE: ALB-XMOD - AirLand Battle Expert Model.

OATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: Vector Research, Incorporated, P0 Box 1506, Ann Arbor, MI 48106.

POINT OF CONTACT: Dr. George Miller, (313) 973-9210.

PURPOSE: ALB-XMOD is a research and evaluation tool designed for dealing with
combat development issues (alternative doctrinal concepts). It has also been
used to address issues of force capability and requirements (e.g., force
structure issues).
DESCRIPTION:

Domain: Land and air.

Span: Can vary from division through theater.

Environment: Terrain cells of a width sufficient to conduct an independent
defense (of approximately battalion size) and distinguish differences in
battlefield trafficability and intervisibility. Terrain features, such as
rivers and urban areas, can also be represented. Weather conditions, which
are uniform throughout the battlefield and are updated each hour, can affect
both trafficability and visibility for air and ground operations.

Force J n: Joint and combined forces, Blue and Red.

Scope of Conflict: Conventional warfare.

Hission Area: All conventional AlrLand combat mission areas, with limited
treatment of combat service support missions.

Level of Detail of Processes and Entities: Unit resolution is user
specified (e.g., battalion maneuver unit resolution for a corps-level
scenario). In tactical air operations, resolution is to user-specified
individual flight group (typically two to four aircraft). In most process
modeling, the level of system resolution is the individual system type in the
unit.

&Umnal Particination: The model can operate in either of two modes. In one
mode, human participation is used for high-level decisions describing an
operational concept. Once an operational concept has been developed,
campaigns can be replayed without gamers, varying individual details for
analvis purposes.

IIe •.'!g_.qJjIqg:• Dynamic, time and event stepped. Eight nested clocks are
used to reduce execution time whtle allowing statulies to be updated at
appropri ate frequencives.

tfment oCRandomnausl D"eArmninisticl generates a value as a function of

an expected value.

jh1rM.Oi: Two-sided, symmetric.

jILhjj0UML t No naval warfare; no chemical, biological, or nuclear warfare;
limited treatment of logistics.

LM i None.
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INPUT: (1) System performance capabilitioe; (2) initial force and supply
inventory and organizational data, and a schedule of unit and resource
arrivals; (3) data describing the environment; (4) tactical decision rules;
and (5) initial intelligence information.

QU.T: The total trajectory of all important statuses (missions and
activities, force inventories and attrition, unit locations and movement,
supply deliveries and consumption, etc.) during a campaign are stored by the
model for later summary and display by postprocessor8.

HARDWARE AND SQOFWR:
comnuter: Most applications have been conducted on either a Concurrent

minicomputer or a SUN workstation.
Storaae: Approximately 2.5 megabytes.
feripherals: No special peripherals are required.
Langg ' FORTRAN.

Documentation,: Extensive documentation exists for the basic underlying
model (VECTOR-2). Summary documentation describes
modifications to this model resulting in ALB-XMOD.

.;ECURITY CLASS IFICQIO: Unclassified.

RAtABas: Data modifications to an existing scenario for a new study
typically require one to a few person months of effort, depending on the
extent of the changes. Development of an entirely new scenario can require a
person year or more.

LPU time per rwycle: Two to five minutes per day of simulated combat on the
SUN workstation, depending on complexity of the scenario.

a.•tJ.2Ž_ut!Analysis: One to several person days of effort are requlired for
a thorough analysis of the results of a several-day, corps-level run.

Xreauency of Use: One or two studies per year.

1Jzeos VRI has used AL&-XMOD for several U.S. Army agencies and for the
National Defense University.

Cqmmentst ALB-XMOD was developed from VECTOR-2 to incorporate Army AirL~nd
Battle doctrine and tactics. The basic physical process models of VECTOR-2
were unchanged, but the capability to represent new tactical doctrine was
incorporated. Added features include new and improved play of Blue offensive
oPerations, including counteroffensives at tactical and operational levels;
deep attack by maneuver forcei and helicopters; improved synchronization of
efforts around objectives; and an expert/gamer interface.
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TITLE: ALBAM - Air Land Battle Assessment Model.. DATE IMPLEMENTED: 1990.

MODEL TYPE: Engineering level 'nalysis.

PROPONENT: General Dynamics/Fort Worth, Combined Arms Systems Engineering
Center, Independent Research and Development Project, P.O. Box 748 MZ 4091,
Fort Worth, ?X 76101. Used by AFOTEC and The Center for Strategic and
International Studies (CSIS).

POINT OF CONCT6: Glenn E. Weissinger, (817) 935-1117.

~0§[KOi: ALBAM is a theater level man-li-the-loop simulation designed to
analyze the contributions and interactions of existing and proposed weapon,
sensor, and C3I systems. It can also be used to evaluate the effectiveness of
the Operational Art being employed by the users.

DgfMi : Land and air, with limited naval.

Spao: Theater.

Envlronmaenjt DMA Dilgital Terrain Elevation and i'iqital Features Analysis
Data; day, night, and weather operations; CIA World Data base II road and
river networks; Latitude/Longitude, UTM, and Hex coordinate systems.

rq. ComgogitiQon: Joint and Combined Forces, Blue and Red.

Scope of Conflict: Virtua)ly all Air and ground weapor systems including
sensor, intelligence, communication, and logistics systems.

Mi•LounAre,.as All conventional mistsions.

Level of Detail of j Assets represented to the
individual equipment, sensor, and weapon level. Ground forces agiregated to
companies, divisions, and regimenta; air forces aggregated to f0.ghts. All
functions - air, ground, sensor, intelligence, logistics, attr-tion, and SOF
are totally integrated. Interfaces to specialized simulations oxist.

CONSTUCTION,
gutfiaL rt._JppJRpj Required for decisions and data analysis.

TuJLi~ Dynamic, time-stepped. Proqresses through the scenario at
an umpire-specified ratio of exercise time to real tiria.

1Atr2ni19_ m. DJs All attrition stochastically based using
probabil.i.ty of kills (PKs) generated from accepted operations research models.

§dfl3i• A A two-sided, symmetric, reactive model.

Li2Q~ k9O Accuracy of attrition limited by aveilability of models to
generate PKa for engagements. Number of units in data base affects ability to
achieve real time processing.

•_E IMPROVEMENT. •_HQW1Q1JQ{ Improved direct-fire methodo)oyy,
addition of naval capabilities, ongoing effort to improve real time
performance and user interfaces. Automated data bave construction tool.

fLMM Scenario data on unit compositions, locations, and capabilities.
operational characteristics of sensors, equipment. and weapons. Interactive
user orders.
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OUTPUT: Graphic and tabular interactive unit movement and attrition
information to users. Event data and outcomes for analysis of asset
effectiveness and interactions. go

HARDWARE AND SOFTWABZ:
ComDuter: Hosted on 2 clustered VAX 8800's with VMS 5.0 operating

system.
Storage: 128 MB of RAM, twenty RA60 205 MB removable diuks.
Peripherals: One IRIS Silicon Graphics workstation and two DEC VT

terminals per command function. Two line printers, one
laser printer, and three Tektronix graphics printers.
Separate LAN of SUN 386i., SUN 3, and SU14 4 workstations.

Lanuau: FORTRAN 77 and C.
Documentation: Library of 50 documents i ncluding User's Guides, Methodology

Manuals, and Specification Descriptions.

SECURITY..SSIrICATION: Unclassified software; data bases are usually
classified.

GENERAL DATA:
Data Bangt Data base generation requires two to six months depending on

scenario.

CPU time per Cycle: Depends on data base size and player configuration.
Designed for 1:1 simulation.

Data Output A.ialysin: Performed on Sun workst&tions with the aid of ORACLE,
SAS, Harvard Graphics, and customized software packages.

Freagency of Uses Varies according to current contracts.

ULers: AFOTEC, CSIS, General Dynamics Divisions. Available to all military
commands and offices.

Coiftntot ALBAM is designed to allow the simulaticn of all tactical assets.
However, it is possible to integrate specialized simulation. with ALBhM. The
simulation can also be used to stimulate real world equipment.
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ITJLE: ALES - AirLand Engagement Simulation.

DATE IMPLEMENTED: 1982.

MET : Analysis.

P INENT: McDonnell Douglas Helicopter Company, 5000 E. McDowell Road,
Mesa, AZ 85205.

POINT OF CONTACT: Scott Swinsick, (602) 891-8429 and/or Greta Robertson,
(602) 891-8426.

PURPOSE: ALES is a few-on-few combat model which examines airborne and ground
platforms and their associated weapons systems. Designed specifically for the
analysis of helicopters, ALES is also capable of examining fixed wing
aircraft, anti-aircraft weapons, and ground based targets in tmbat mission
scenarios. ALES is used in trade-oif studies to analyze the mission
effectiveness of specific systems and an overall platform design.

DESCRIPTION:
2omaint Land and ground.

Jpani Few-on-Few.

Environment, Related to i.nputs defining the weapons and sensor
capabilities, aircraft performance, and initial conditions.

Force co vosition: Red versus Blue.

§cove of Conflict: Conflict based on scenario definitions. Does not model
nuclear or chemical weapons.. jMissionAre: Examine typical helicopter and fixed wing mission profiles.

Level of Detail of Processes and Entitjjj: Model can be utilized to examinw
entire weapons platform or rpecific sub systems. Can examine specific
parameters (projectile time-of-flight, horsepower available, missile seeker
field-of-view, etc.) and their effects on survivability. Can also compare
entire systems (AH-lS, AH-64A, Mi-24, Mi-28, etc.) based upon mission
effectiveness. High resolution models external to ALES define the inputs (Pk
vs. range, detection range, performance limits) used to represent system
capabilities.

CONSTRUCTION:
Human Parjiflkht.i ns Input only. Batch execution.

&e Procesping: Dynamic integration of equations of motion based on a
specified time-step.

TreAtment of 8andmjisMu: Endgame results determined using Monte Carlo
methods or Co-Kill (expected value) mode.

Sid4q._jM: Two-sided model with opponents of varying capability. Tactics
can be varied to reflect offensive or defensive battle postures.

LIMITAIJONai: Currently limited to 20 players, but easily modified to include
larger force mixes. Clear air combat with line-of-sight and detection
determined statistically based upon e::vironmental conditions.

TIFICATIONS Incorporation of terLaln based upon
Defeiise Mapping Agency data. This will provide a real time graphics
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representation of the combat over a terrain data base (cockpit, plan, and
perspective views).

INPUT: Initial conditions (x, y, z, velocity, heading), aircraft performance
and weapons characteristics, detection/acquisition capabilities, and Pk
capabilities against associated threats.

OUTPUT: Provides a time history of player trajectories, firing opportunities,
and survivability. Data saved as a function of time for use in various
plotting routines.

HARDWARE AND SOFTWARE:
Computer: Currently hosted on Silicon Graphics 4D/8OGT Workstation,

DEC MicroVax II UNIX and VMS.
Storace: 20,250 blocks (10 magabytes) including data.
Perinherals: Tektronix 4014 Emulator required for plotting, line printer,

and terminal.
Lanauaae FORTRAN 77.
Documentation: Analysts Guide well documented, User Guide poorly

documented.

SECURITY CLASSIFICATION: Unclassified, but data is often classified.

GENERALDTA
CPU time oer Cycle: Dependent upon integration time-step. At a time-step

of 0.1 seconds, program runs near real time on MicroVax II.

Fregue.cv of Use: Primary operations analysis tool at MDHC.

Users: Operations research engineers. Has been utilized on contract
efforts with Army Aviation Technology Directorate, Army Aviation Systems
Command, and Army Missile Systems Command.
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TITLE: ALEx - Aircraft Loading Expert.

DATE IMPLEMENTED: 1987.

MDELTYPE: Analysis.

PROPONENTt Operations Analysis (OA) Unit, Boeing Military Airplanes (PMA),
P.O. Box 7730, M/S k80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: John E. Huffman, (316) 685-9669.

PURP•gE: ALEx determines feasible aircraft store loading configurations basedon certain mission p&rameters. ALEx operates within the Knowledge Engineering
Environment (KEE). The information on weapons, external tanks, pods, and
suspension units is accessed by simulation models.

DESCRIPTION:Domain: Model specific. (Supports air-to-air, air-to-surface, and special

missions.)

Span: Model specific.

Envyl~nment: Model specific. (Supports many target and air environments.)

Or2ce ComDouition: Model specific.

ScoDe of Conflict: Conventional weapons.

ilio ArL•a: Combinations include close air support, air interdiction, Ceacontrol, airlift, and air refueling.

Level of Detail,..Lyroceuses and Entitieus: 5=l11L: Aircraft, external. stores. t.Kg_ na Model specific.

Human Participationt Required for decisions.

Time Processina: Static.

Tr~iatment of Randomnsuuz Deterministic.

Siednau: Model specific.

LIMITATIOit LimiLed by the domain and knowledge frame.

EIANEP_ IMPROVEMENTS AND MODIFICATIONS: Stores driver for configuration
control. Addition of other U.S. Air Force and U.S. Navy aircraft.

iNFUJ: Mission. data includes length, aircraft, air environment, target
environment, and standoff support.

OUTPUT: Loading configurations, store components, weights, and drags.

HARDWARE AND SOFTWARE:
Comp.yters APOLLO DOMAIN.
Storae 400,000 blocks.
PeriEheralui Printers and graphics plotters.
Language:| DOMAIN COMMON LISP, KEE, and UNIX.
Qocuailt i Boeing published manuals.

SECURITY CLASSIFICATIONs Unclassified.
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Data Bass: Aircraft/Relation specific. Usually two man-weeks per aircraft.

CPU time per Cycle: Model specific. Can take hours of CPU time, but most

sessions are quick.

D&ta Output Analysis: Uised only to manage information accessed by models.

Freouencv of Use: Extensive access by simulation models.

Users: Tanker/Airlift group, BMA OA.

Gommznts: ALEx is a modular expert system that accesses aircraft knowledge
bases. Current knowledge bases have been developed for multiple versions of
the F-15, F-16, and F-14 fighters. Development of the P-18 knowledge-base Li
in progress. Future development for most USAF and USN fighters and bombers.
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TITLE: ALIAS/MISSILE Eye View - Advanced IR Missile Simulation.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: USAF ASD, McDonnell Douglas Corp.

POINT OF CONTACT: Photon Research Associates (Alias): Mr. Jeff Johnson,
(619) 455-9741; McDonnell Douglas (Missile Eye View): Mr. Al Parker,
'213) 593-5814.

PURPOSE: Alias generates one-on-one missile vs. target flyouts and miss
distances for IR missile systems with CCM capabilities; Spinscan, Conical-
scan, and Array-scan seekers are available. Represents target aircraft as
extended source. Missile Eve View provides a detailed graphical display.

DESCRIPTION:
Domain: Air (air-air) and Land (surface-air).

Span: Individual.

Environment: Atmospheric and terrain effects.

Force Composition: Element.

14ission Area: N/A.

Level of Detail of Processes and Entities: Eit: Single Aircraft with
flare or towed decoy countermeasure vs. single missile system/seeker.
Engagement includes missile CCMs; target extended body signature, hot parts,
plumes, flares; seeker SNR, look angle, and target in FOV for Spin-scan, and
Conical-scan seekers. Processes: Attrition.

CONSTRUCTION:
Human ParticiPation: Not Permitted.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic. no randomness unlees ground clutter
modeling is selezted by the user.

Sidedneas: One-sided.

LIMITATIONS: One-on-One only, significant preparation required for data
bases.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Starincl-array seeker, aerodynamic
flare modeling.

IEPUT: Target description file(signature data base).
MISRET missile sensor response data base.
Missile parameters data base (for each missile).
Flare parameters data base.
Aircraft flight path.
User input run ccnditions.

OUTPUT: Near-Visual Simulation with animated performance.
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HARDWARE AND SOFTWARE:
Compute_: (Alias) DEC VAX; (Missile Eve View) Silicon Graphics Iris-4D

Workstation.
Language: FORTRAN 77, (Silicon Graphics) C.

SECURITY CLA$SIFICETIO_: Unclassified computer code; classified inputs and
outputs.

GF.NEB&RL DATA
Data Bash: 1-3 man-months.

C-U tiMe ver Cvcle: 50 minutes per engagement on Vax 3800 for Alias;
Missile Eve View postprocessor runs in real time.

Data OUtDut Analysis: Visual.

Freaiencv of Use: Daily.

Users: ASD/XR, McDonnell Aircraft Co, Douglas Aircraft Co., Northrop.
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TITLE: ALWSIM III - Army Laser Weapon Simulation Model.

DATE IMPLEMENTED: August 1989.

MODEL TYPE: Force-on-force or many-on-many.

PROPONENT: HQ, U.S. Army Laboratory Command (LABCOM).

POINT OF CON!TACT: HQ, U.S. Army LABCOM, ATTN: AMSLC-TP-AS (CPT Mike Barton),
2800 Powder Mill Rd., Adelphi, MD 20783-1145, (301) 394-4650/2410/2411,
AV 290-4650/2410/2411.

PURPOSE: ALWSIM III, originally developed by GRC in 1981/1982 to model the
use of laser:; on the modern battlefield, is now also ideal for parametric
Analysis of both laser and nonlaser next generational and notional systems.

DESCRIPTION: Computerized simulation of a brief, intense close combat
situation based on realistic battlefield environment (HRS 1) using digitized
terrain data. Plays obscuration due to artillery dust and smoke (EOSAEL 87),
emphasizing accurate modeling of low-energy laser weapons. Utilizes armor,
aviation, dismounted infantry (and their weapons), close air support, air
defense, and fire support in a BLUE battalion vs. RED regimental battle.
Other scenarios can be developed. Uses Carmonette terrain representation, LOS
algorithms, vehicle movement modeling approach, and basic NVEUL target
acquisition code, LELAWS, for laser damage determination; PHI for active
acquisition modeling; and ADAGE incursion model for air defense weapon effects
modeling.

Domain: Land warfare.

Span: 100 m x 100 n grid squares in a 16 square km section.

Environment: Land.

Force Composition: BLUE battalion vs. RED regiment.

Ccove of Conflict: Conventional.

Mission Area: Force-on-force land warfare.

Level of Detail of Processes and EntitieL,: Casualty figures givei by single
vehicles; round-by-round description of effects of firing; damage to
individuals; movement ib by groups but systems fire individually.

CONSTRUCTIOn:

Human Participation: None.

Time Processina: Dynamic, mainly event-step but some time-step.

Treatment of Randomnesj: Stochastic, Monte Carlo.

Sidedness: Two-sided.

LIMITATIONS: EOSAEL 80 is used in the model. The air-air and ground-air
battle not fully developed. Fixed wing aircraft not fully utilized in battle;
mainly used to drop ordinance on ground units. Logistics and communications
not played.

PLANNED IMlROVEMENTS AND MODIFICATIONS: An SOW is being initiated to update
LOSAEL 80 Lo EOSAEL 8- and to provide ALWSIM III to AMSAA to operate on a UNIX
VAX. The Survivability Management Office plans to upgrade the ground-air and
air-air aspects with a joint SOW between KETRON and SPARTA, Inc.
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INPUT: When HRS1 scenario used, inputs required in following categories:
vehicle, weapon, sensor, and laser characteristic; pK tables for all weapon
systems; movement rates; and environmental data (default or user input).

OUTPUT: Troubleshooting reports help debug program. Battle summaries are of:
convencional, direct fire kills; indirect fire kills; kills by fixed wing
aircraft; laser engagement assessments; laser engagement results; ammo
depletion; laser weapon effectiveness; force-on-force effectiveness; and
conditions at battle termination. A report is prepared for the replication
only that provides a summary of conventional, direct fire weapon firings; a
breakdown of firings and kills by weapon/target type; a summary of laser
weapon firings; and force dispositions at battle termination.

HARDWARE AND SOFTWARE:
Computer: VAX with VMS operating system or CONVEX C-1, uinvectorized.
Storaae: N/A.
Peripherals: St&ndard keyboards and printer.
Languaae: FORTRAN is the basic language. A version of FORTRAN,

CIFTRAN, is facilitates running the model.
Documentation: User's manual, user's guide, and analyst guide.

SECURITY CLASSIFICATION: Unclassified without data. Model uses a classified
reference sheet (secret) that enables the user to run the model in an
unclassified mode even with the data input.

GENERALDPM:Time Reauirements: 3600/iteration to run HRSl, a 20 min. BLUE battalion vs.

RED regimental battle. Ten to 20 iterations per case required.

Data Base: Two man-months.

CPU time per Cycle: Seven minutes for 20-minute battle.

Data Output Analysis: Printout.

Freauencv of Use: N/A.

Users: HQ, U.S. Army LABCOM, NVEOL and CECOM (2Q kY89), and AMSAA (3Q FY89.

Comments: Architecture: it is not interactive. Processes are modeled as
discrete events occurring instantaneously by sampling aesumed distributions.
Repetition of c"!ulated battle yields distribution of outcomes. A simulation
clock proceeds from event to event rather than in fixed steps. Simulation
inpu:s aroý provided either by user in a data base or by recognized
subroutines. A developed scenario uses preplanned movement routines for air
and ground vehicles, artillery fires, and obstacles.
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O TLE: AMM - Advanced Missile Model.

DATE IMPLEMENTED: 1979 (rev 3990).

MODEL TYPE: Analysis.

PROPONENT: AFSAA/SAS, Pentagon, Rm 1D431, Washington, DC 20330-5420.

POINT OF CONTACT: Maj. Knieriem DSN 225-9018 or Commercial (202) 695-9018.

PURPOSE: The AMM models portions of the SIOP process. It can compute range
and footprint capabilities for both existing and future ballistic missile
systems. These data bases, together with a generic weal~on allocation, are
used by the AMM to apply a sortie laydown to a target set. The model can also
create a timing plan accounting for fratricide considerations computed by the
Nuclear Weapons Effects Model (NWEM), which is incorporated in the AMM.
Finally, the AMM will compute a variety of measures of effectiveness (MOEs) to
analyze the timed laydown.

DESCRIPTION:

Domain: Land, air, sea.

Span: Global.

Environment: N/A.

Force Composition: Current or future RED and BLUE nuclear land and sea
systems.

Scope of Conflict: Global nuclear missile exchange.

Mission Area: Land- and sea-based ballistic missiles (nuclear).

Level of Detail of Processes and Entities: Scenarios can be as small as a
single RV or as large as a SIOP-like laydown. Targeting data is scenario
driven and can accommodate 50,000 potential installations. Processes are very
high fidelity calculations of missile performance parameters.

CONSTRUCTION:
Human Participation: Required to input the missile design specifications,

target sets, and for the conceptualizing of attack and exchange scenarios.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: Single-sided; either RED or BLUE forces during a single
scenario.

LIMITATIONS: Cumbersome input modules make the model difficult to work with.
Considerable training is required before efficacious application is possible.
Multiple runs are required to accomplish a complete scenario.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Making the input modules more user
friendly. Transporting many of the AMM functions to microcomputers using UNIX
V operating systems.

INPUT: Missile designs and specifications, missile launch points, number and
size of nuclear weapons, targets, planning factors, NWEM data, exchange
scenarioa.
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OUTPUT: Range and footprint data, sortie laydown (assignments), force timing,MOE8.

HARDWARE AND SOFTWARE:
Comouter: IBM 3090 with MVS-XA.
Storage: System requires 10 MB r,.emory storage.
Periphetai: TSO terminals with Sý'F.
Lanouage: FORTRAN, COBOL, anri JCL.
Documentation: User's manual available.

SECURITY CLASSIFICATION: Unclassified (without data base); one Secret CEP
subroutine.

GENERAL DATA:
Data 5ase: One to three weeks.

CPU time per Cvcle: Variable; 5-150 CPU minutes.

Data Output Analysis.: Variable.

Freauency of Use: Depends on analytic requirements.

User: AFSAA/SAS.
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OITLE: AMM - Army Mobility Model.

DATE IMPLEMENTED: 1976.

YODEL TYPE: Analysis.

PROPONENT: Commander and Director, U.S. Army Engineer Waterways ELperiment
SLation, ATTN: CEWES-,M-L, 3909 Halls Ferry Road, Vicksburg, MS 39180-6199.

POINT OF CONTACT: Mr. Donald D. Randolph, 601-634-2694.

PURPOSE: Predicts on- and off-road mobility of combat and tactical vehicles
for use in evaluating effectiveness of vehicle6 Ln specified operational
scenarios.

PESCRIPTION:
DoLMan: Mobility of ground vehicles.

§pa: Regional, local and individual.

Environment: Considers terrain relief, weather, and terrain cultural
features.

Force Composition: Components.

Scope of Conflict: Predicts mobility of red and blue vehicles.

Mission Area: Ground vehicles.

Level of Detail of Processes and Entities: Single vehicle performance;
comparison of performance of two or more vehicles.

CONSTRUCTION:
Human Participat Human participation required for decision and

processes, continues to run without a decision.

Time Processina: Static.

Treatment of Bandomness: Deterministic model.

B.•.��� One-sided.

LjhMITATIONj: Limited to single vehicle mobility predictions.

?LANNED IMPROV MENTS AND MODIFICATIONS: Vobility performance on frozen
rivers, convert to stochastic process; multi-vehicle, multi-pass.

INPUT: Vehicle characteristics, terrain data base and scenario conditions.

OUTPU'! Produces statistical speed data for a vehicis, scenario, and specific
area or speed maps for vehicle in specific area.

HARDWARE AND SOFTWARE:
Computer: DEC VAX-VMS, IMB-PCs 386 or better, CRAY-UNIX.
Storage: 25 MB required.
jiirJPherals: Printer and monitor.
Language: C, FORTRAN 77 and UNIX script language.
Documentation: Each of the three modules has a manual describing the code

and how to run. Much background material is referenced.

0_Q0RITY CLASSIFICATION: None.
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GENERAL DATA:
Dta Base: Vehicle dita 10-20 man hours per vehicle (most existing vehicles

already are prepared. Terrain data preparation of a quad-sheet size area
(25x25 km) takes approximately 1 hr to prepare from DMA's Interim Terrain Data
Base.

CPU time oor Cycle: Typical data set with 3000 terrain descriptions range
from 450 secs to 5 secs.

Data Output Analysis: Statistical reports produced an primary program
output. Many items are available for import into GIS systems if desired.

FrVauencv of Use: When update needed.

Users: WES, AMC, TRADOC, DOD, COE, NATO, etc.

Comments: AMM is *-he same as the NATO Reference Mobility Model (NRMM) at
this time but may change if necessary to meet USA's requirements. Changes are
usually recommended as additions to NRMM are only periodically (about 18
months) approved for use in NRMM.
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TITLE: ANGEL - Aids to Navigation Event-Step Logistics Model.

O DATE IMPLEMENTED: 1988.

MODEL TYPE: A.nalysis.

PROPONENT: Coast Guard Research and Development Center, Avery Point, Grotcn,
CT 06340-6096.

POINT' OF CONTACT: Leonard Kingsley, (203) 441-2649, FTS 642-2649.

PURPOSE: The ANGEL simulation model was developed to evaluate alternative
buoy tender designs of differing characteristics in realistic operational
environments.

DESCRIPTION:
Domain: Coastal and ocean.

SAnM: Can be used for any region for which required data is available.

E a Uses simulated sea state and visibility data.

Force Compositiog: N/A.

Scone of Conflict: N/A.

tsign Area: N/A.

Level of Detail of Proc~eses and Entities: A tender's activities are broken
up into several processea: docked transit, anchored, working buoys. The
process the tender undertakes dependa on a series of decision variables (e.g..
tender location, current tender state, sea conditions, buoy maintenance. schedule).

_QN4STRUCTION:
Human-Pariipan: Only required for initiating a simulation run.

Program is not designed to interact with uber during processing phase. All
decisions including the routing of the tender are taken care of within the
pLogram.

Jim2 Processina: N/A.

Treatment of Randomness: The sea state is modeled by several Markov
matrices, one for each mcnth, determined using NOAA buoy data. The visibility
is modeled by multiple Markov matrices, by month and by 3-hour time periods in
a day, determined using local airport data.

Siedness: N/A.

LIMITATI•N•: SinglL mission (ATON) and single tender working a given sec of
buoys.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Adding logistics capability and a
process for maintenance of the tender itself. Knowledge Support System if.
being developed as a front end to enhance user-friendliness.

INPUT: Polygons outliniag navigable waters for the tender within the region
being simulated, external event weather files regarding wave height and
visibility for the region, tender characteristics, port data, and buoy data.

OUT : MOE report, animated graphics, raw data to be used in Postprocessor.
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HARDWARE AND SOFTWARE:
Cq.pe: VAX computer with VMS operating system. Suggest using a

machine with 2.7 MIPS or greater, dedicated if possible.
S g: Dependent upon the number of tenders and regions involved.
Peripherals: N/A.
Languuae: SIMSCRIPT 11.5, FORTRAN.
Documentation: Fully commented code, analyst-level report, programmer level

installed in the Knowledge Support System.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: Dependent upon data base size, the length of time being
simulated, and the computer system being used. Using a 2.7 MIP dedicated VAX
workstation to make 30 iterations of 365 day spans (field of buoy size was
156), it takes about 12 hours to complete per tender.

Data Output Analysis: N/A.

Freauencv of Use: N/A.

Users: N/A.

Commentes None.
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TITLE: APM - Advanced Penetration Model.

DATE IMPLEMENTED: 1972.

MODEL TYPE: Analysis.

PROPONENT: Air Force Center for Studies and Analyses (AFCSA/SASB), The
Pentagon, Room 1431, Washington, DC 20330-5420.

POINT OF CONTACT: Maj Terry Young, AFCSA/SASB, (703) 695-3599, AV 225-3599.

PURPOSE: The APM is a theater-level, complex, digital simulation of conflict
between U.S. penetrators and enemy defenses. It is used to identify force
structures that are most effective against a range of defenses.

DESCRIPTION:
Domain: Land and air.

S Global.

Enionet Smooth earth (radar clutter accounted for by applying degrade
to radar).

Force Composition: BLUE strategic nuclear air-breathing forces vs. RED
defensive forces (SUAWACS, EW/GCI, AIs, and SAMe).

SCoDe of Conflict: Nuclear.

Mission Area: Strategic nucleat bombardment.

Level of Detail of Processes and Entities: APM can track individual
penetrators from launch through Airborne Warning and Control System, EW, GCI,
and interceptor SAM coverage and from the target areas to recovery bases. It
models each penetrator's exposure to radar, calculates the results of any
engagement that occurs, and then aggregates the results for the entire force.

CONSTRUCTION:
Human Participation: Required for refinement of mission plan. Mission

planning is an iterative process. Each run is checked for reasonablenefse,
then adjusted and rerun as necessary. Human participation is not required for
air battle.

Time Processino: Dynamic, event-step.

Treatment of Randomness: Uses both deterministic and Montr Carlo
techniques. Events such as entrance into and exit out of radar and SAM
coverage and fighter commitment are the result of geographic and spatial
relationships. However, the actual detections and kills by fighters and SAMS
are determined by Monte Carlo techniques.

Sidednesus Two-sided, asymmetric, one side nonreactive (penetrator is
routed around known threats, but does not react to unbriefed threats).

LIMITATIONS: lnterrelated data structures and complex, cumbersome code mnake
the model very difficult to work with. Considerable analyst experience is
required to adjust mode] and data to represent low observables.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None - model is being archived.

INPUT: RED and BLUE force descriptions including locations; capabilities;
one-on-one probabilities of detection, conversion, and kill; and degxade8 to
these probabilities due to various countermeasures.
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QU : Plots of sortie tracks, survivability and engagement reports, and
output data banks of categorized information that the user can statistically
analyze.

HARDWARE AND SOFTWARE:
Computer: IBM 3081 With MVS-XA.
Storage: The largest module requires 8000K of core.
Peripherals: TSO terminals with SPF, Calcomp drum plotter, an IBM P3800

laser printer, and the capability to send output to
microfiche.

Languaoe: Majority is FORTRAN.
Documentation: User's guide available.

SECURITY CLASSIFICATION: Source code is unclaasified.

Data Base: Three to five man-months.

CPU time Per Cycle: Mission planner modules take from 15 to 180 CPU
minutes. The simulator module generally requires 120 CPU minutes.

Data Output Analysis: Varies.

Freauency of Use: Varies depending on SASB analytic requirements.

Users: SASB.

Commet: None.
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TITLE: Application of Error Analysis to Target Location System.

pATE IMPLEMENTED: 1985

MODEL TYPE: Analysis.

PROPONENT: CECOM AMSEL-PL-SA, Fort Monmouth, NJ 07703-5000.

POINT OF CONTACT: Mr. Edwin Goldberg, (201) 532-3646, AV 992-3646.

PURPOSE: This research and evaluation tool computes the elliptical errors
associated with target location by angle of arrival measurements made at two
sensor locations.

DESCRIPTION:
Domain: Any combi. ation oZ the identified items.

Span: Local,

Environment: Capability limited by terrain features.

Force Composition: Component and element.

Scope of Conflict: Conventional.

Mission Area: Air, land, and sea.

Level of Detail of Processes and Entities: Two sensor systems.

CONSTRUCTION:
Human Participation: Required to provide input data.

Time Processing: Static.

Treatment of Randomness: Stochastic, direct computation.

Sidedness: One-sided.

LIMITATIONS: Single target.

PKANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Angle measurement error of sensors, self location error of sensors,
placement of sensors, and location of emitters.

OUTPUT: Elliptical error geometry and estimate of circular error probable.

HARDWARE AND SOFTWARE:
Computer: Any.
Storafle: Minimum storage required.
Peripherals: Printer.
Language: FORTRAN.
Documentation: "A Case for Error Analysis," Proceedings, 24th Annual U.S.

Army Operations Research Symposium 1985 and '"Application of
Error Analysis to Target Locating Systems," Proceedings,
25th Annual U.S. Army Operations Research Symposium 1986.

SECURITY CLASSIFICATION: Unclassified.
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GENLRAL DATA:

Data Base: N/A.

CPU time ver Cycle: Negligible.

Data Output Analysis: Computer output is self-instructive and complete.

Frequencv of Use: N/A.

Users: CECOM, Fort Monmouth, NJ.

Comments:

0
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ARGUS - Advanced Realtime Gaming Universal Simulation.

')ATE IMPLEMNTfED: 1988.

MODEL TYPE: Analysis.

PROPONENT: Strategic Defense Initiative Organization, National Test Bed Joint
Project Office (SDIO/OTEJPO), Falcon AFB, CO 80912

POINT OF CONTACT: Maj. William Koenitzer, (719) 380-3273.

PURPOSE: ARGUS is used to support Ballistic Missile Defense concept of
operations devolopment and refinement by analyzing the human-in-control issues
associated with the employment of a future strategic Defense System (SDS). It
serves as the primary interface between the eventual SnS users and the SDS
element developers.

DESCRIPT OO:
Domain: Space.

Span: Global.

Environment: Spherical earth, solar blinding and earth limb effects,
limited atmospheric effects.

Force Comsition: Blue Ballistic Missile Defense Systems, Red strategic
and tactical ballistic missiles, Blue Strategic Offensive Forces. National
Command Authority to Army or Air Force Operations Centers.

Scone ot Conflict: Nuclear and non-nuclear.

Mission Area: Global Ballistic Missile Defense, National Ballistic Missile
Defense, and Limited Theater Ballistic Missile Defense.

Level-of Detail of Processes and Entities: Each individual operator and
each individual missile, sensor, and weapon is modeled. Each communication
link between the operators is modeled, but the links between the individual
sensors, weapons, and battle managers is not. Logistics modeling of element
failures can be entered during simulation run time.

CONSTRUCTION:
Human ParticiPatipa: Required for decisions and processes. Simulation

continues to run it, raal time regardless of receiving any decisions. Both red
and blue teams are interactive.

Time Procensina: Dynamic, time and event stepped model.

Treatment of Randomness: Missile launch detection, missile type
identification, missile state vector determination, RV discrimination, missile
kills and kill assessments are determined by Monte Carlo based on element
design parameters.

Sidedness: Two-sided, symmetric model. Can be operated 1y as many as 50
operators.

LIMITATIONS: Does not model any of the proposed theater ballistic missile
defense elements. Does not model cruisc missile or aircraft threats.
Trajectory and signature data for Blue offensive forces is notional.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Simulation is updated every six
months to reflect the latest USSPACECOM Ballistic Missile Defense CONOPS and
proposed SDS force structure. Modiifications include new Information displays,
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decision aids, element controls, battle management, Preplanned Response
Options, and player positions.

INPUT: Large number of configuration files which define elements, element
capabilities, and available threats.

OUTPUT: Decisions and outcomes are recorded and post processed for further
analysis.

HARDWARE AND SOFTWARE:
Computert CRAY 2, IBM 3090.
Stereos: 100 CRAY Blocks.
Peripherals: 1 Silicon Graphics Workstation per player, Sun Workstation.
Lanauace: FORTRAN, C (exec and MMI), Ada (postprocessor).
Documentation: Extensive 2167A documentation is updated with each six month

version delivery.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Bape: N/A.

CPU time per Cycle: N/A.

Data Output Analysis: N/A.

Fre[uenpy of Ug.t Approximately one 3-day simulation each 2 months.

Userst USSPACECOM, GE.

oommenta: ARGUS models a future system for the analysis of proposed
Concepts of Operation, and therefore Is regularly modified to reflect the
latest concepts. ARGUS development is funded by the SDXO and currently
USSPACECOM is the only user. The tool is flexible enough however to be
modified for analysis of Theater Ballistic Missile Defense or Offense/Defense
Integration issues.
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TITLE: Ari, ow.

DATE IMPLEMENTED: January 1991.

MODEL TYPE: Training and education.

RROPONENT: Air Force Wargaming Center (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, AUCADRE/WGO, Maxwell AFB, AL 36112-5532.
DSN 493-6618, Commercial (205) 953-6618.

PURPOSE: Arrow is a subtheater planning game which replaced the JAGUAR
wargame.

DESCRIPTION: Arrow is an automated, multisided, subtheater planning and
employment exercise. It concentrates on Air Tasking Order (ATO) planning,
ground and air logistics, and employment of special operations forces.

Domain: Air, ground, and naval operations.

Span: Subtheater area.

Zpvi onment: Students plan operations for forces, the simulation runs in a
"batch" mode, and students are given results.

=oce Composition: Strategic and tactical air and naval forces.

Scope of Conflict: Subtheater war.

Mission A: Arrow plays the following missions: ANTINAVAL, AI, BAI,
CAS, OCA, DCA, ECM, FAC, SEAD, RECCE, AIRLIFT, CONVOY, and SOF. CONVOY and
AIRLIFT are the logistics missions.

Level of Detail of Processes and Entities: ACC, Tactical Air Control
Center, and WOC levels.

CONSTRUCTION:
Wiman ParticiDationt Requiired foi: ground combat, naval combat, and

analysis.

Time Progegsino: The sintulation executes in about 30 minutes.

Treatment of Randomness: Deterministic simulation for combat attrition.

Sidedness: Multisided. Playing teams are assigned in the deta base.

LIMITATIONS: Ground forces and Naval forces are not automated.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

liEUT: Players perform inputs to four s8reens. The ATO screen allows players
to plan combat sorties. The AIRLIFT screen allows players to plan air
logistics. The CONVOY screen allows players to plan ground logistics. The
SOF .creen allow@ plovers to plan employment of special operations forces.

QP: Players are provided with combat. results through two means: reports
and graphicr.
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HARDWARE AND SOFTWARE:
Computer (OS11 Sun 386i network running Sun OS 4.0.2 or higher; 16

megabytes of random access memory, and 320 megabytes disk
drive per machine. It also runs on a similarly sized
standard IBM 386 PC running under UNIX.

Storaae: Requires 30 megabytes for sottware (source and executable)
•esident on the Sun 386i (not including commercial off-the-
shelf software).

jft;j herels: Uses 14-inch color monitors with 1152 x 900 pixel resolution
and laser printers for Suns.

L uaae: C (using Xll Motif libraries), ORACLE relational data base
management system (including SQL*Forms, SQL*ReportWriter,
SQL*Plus, Pro*C), and UNIX shell scripts(csh).

Documentation: Functional Description, Maintenance Manuals, Operations
Manual, and Game Bo, ks.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Baee: About 1 man-week to rebuild data base. Extensive tools exist in

the game to modify and build the data base.

CPU time per Cycle: Not applicable.

Data OutDut Analysis: Hardcopy via line printer and on-ocreen graphic
displays.

Ereaupncy of-Use: An required. Not firm schedule.

Comments: Managed through review and configuration control board at the
AFWC.

A-94



TITLE: ARTBASS - Army Training Battle Simulator System.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Training and education.

PROPONENT: U.S. Army Combined Arms Command-Training, ATTN: ATZL-CTS-BB,
Ft. Leavenworth, KS 66027-7301.

PQINT OF CONTACT: SFC Rameriez, (913) 684-3189/3395, AV 552-3189/3395.

PURPOSE: Through use of a real-time battle simulation and a computer graphics
display system, a battalion commander and staff may exercise the command and
control realities that they will encounter on the modern battlefield. ARTBASS
permits a battalion commander to observe the staff responding to input
normally received from subordinate units in a tactical situation. It allows
for alternate courses of action to be evaluated for effectiveness while
stimulating the warfighting and decision making process.

DESCRIPTION,
Domain: Combined arms AIRLAND battle.

1 : Company thru Brigade.

Environnment: Digitized terrain, 25 meter resolution.

Force Composition: Red and Blue units of joint or combined forces depending
on the data base.

ScoDe of Conflict: Conventional maneuver operations.

Mission Areas: Conventional maneuver battalion mission areas.

Level of Detail of Processes and Entitiej: Individual weapon or soldier.

CONSTRUCTIONs
Human ParticiDation: Human participation required for decisions.

Time Froessilna: Dynamic, time-step.

Treatment of Ban omnese: Lanchester.

Sidedness: Two-sided, asymmetric.

LIMITATIQNS: Can play in any terrain after input terrain files are
preprocessed. Can model up to 300 units.

PLANNED IMPROVEMENTS AND MODIFTCATIONS: Ongoing Post Development Software
Support (PDSS).

NIU: Order of battle, firing rates, kill probabilities, mobility, terrain,
weather, specific unit orders, firing commands, and graphic overlays.

OUTPUT: Sides display of unit locations and battlefield control information.
Real-time CRT output repo.:ts of unit battlefield activity. Summary listings
over time describing status.

HARDWARE AND SOFTWIARE:
Computer (OS): Perkin Elmer.
Storacte: 12 MB RAM, 3x 450 MB operating storage.
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Peripherals,: 20-inch color graphics monitor; workstation (keyboari, video
display terminal); printers; Bit Pad and Pen; multi-function
keyboard (MFKB).

Lanaua2e: FORTRAN 4.0.Documentation: TM 11-6920-751-10-1; ST 25-55.

UECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Pata Bas Processed on Perkin Elmer 3200 CPU from hard disk storage device

and/or tape drive backup devices.

CPU time per Cvcl: Real time, 60 seconds per minute.

DAta Out2Ut Analv~ivg 6iuman, Realistic.

Freauencv of Use: Weekly.

Ufers: Company/battalion/brigade. Nine systems fielded to Army Corps.

Cgmments: The features of the ARTBASS include its unique physical
arrangement and its design as a fixed or mobile system which can be rapidly
deployed and emplaced at existing Army facilities. It Is composed of readily
available commercial components and utilizes the using organization's field
communications and fi.ld command post shelter equipment. Setting up the
mobile training system is straightforward and can be accomplished in a short
period of time. ARTBASS can be powered from either 110/220 AC power or from
one of its two onboard organize 60KW diesel engines. These are fueled by its
own 550 gal diesel tanks capable of sustaining three weeks of training
oparations. See attached for system configuration.
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TITLE: ARTOAR - Attack Helicopter Air-to-Air Fire Control System Simulation

Model.

DATE T,?42LEHENTEt 1987.

MODE.JYPE: Analysis.

PROPOMLEN: U.S. Army Aviation Systems Command, 4300 Goodfellow Boulevard,
St. Louis, MO 63120-1798.

QI•_•..QF CONTAC': Daniel J. Breyer, (314) 263-1155, AV 693-1155.

. _PJJBkg: ARTOAR is used to evaluate attack helicopter fire control and
turreted gun system effectiveness in one-on-one, nondueling air combat
maneuvering engagemen:s. The model deals with weapon systems -levelopment and
effectiveness an they relate to helicopter aerial combat.

PQg.al: Air.

§p1 : Individual aircraft.

ErjvLronment: Flat earth, with no distinction between types of weather or
time ot day.

Fqrce ComPosition: One firing and one target aircraft.

goqe of Conlit: Conventional guns only.

MissIgn.Area: Air-to-air combat.

"L 'L of DetaiL of Processes and Entities: Individual aircraft fli ght paths
are represented by six degree-of-freedom trajectories. Sensors that feed
target and ownerahip data to the fire contrc-l computer are simulated, as are
the actual fire control alg,'pitYhas to estimate target state, predicted impact
points, and gun laying "ectoi.s. Bullet flyout is simulated by a four degree-
of-freedom trajectory toodel, and probability of hit and kill per bullet are
calculated.

HA _•_PXticipat ion: Not permitted.

Time J1•qg1•_Sjngi Dynamic, time-step.

Te'eL&,_&_of Randomneso: Sensor readings and hit and kill calculations are
stochastically based on Monte Carlo calculations.

d•t nes•: Two-sided, symmetric, nonreactive.

LII$ITATJONS: The model is specific to the sensors, guns, and fire control
systems currently used on the AH-1S Cobra and AH-64A Apache attack
helicopters. The data needed for other projectiles or advanced fire control
aensors has not been developed or Implemented. The aircraft flight patha are
nvv based on helicopter or fixed-wing performance parameterb, but are modeled
nlsqll, ms point masses.

PLAN'D IMPROVEMENTS AND MODiFICPATIONa: Improve the turret mechanism model,
add nc technology sensors such as muzzle velocity or closed loop fire control
sensors, augment the projectile and target vulaierability data bases, and use
true aerodynamic qualitics to simulate aircraft flight paths.
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INPUT: Target and uttacker flight paths, sensors and sensor accuracies,
"real-world" ballistic data, physical gun characteristics, firing schedule,
and fire control algorithms to be modeled.

OUTPUT: Computer printouts containing statistinally analyzed probability of
hit and kill data, raw data on target and ownship states, exact and measured
sensor data, and plots of fire control algorithm accuracies in estimating
target states.

HARDWARE AND SOFTWARE:
OM.M .sI IBI 4341/4301 using VM/CMS operating system.
S s 800 blocks (<l 24B) for the model (10,000 lines).
P .rjo.h],9ls: Any computer terminal and printer can be used. Graphics are

designed for a Tektronix 401x series terminal.
Lanuuauet Model: FORTRAN 77. Graphics: PLOT 10.
Docume-nation: A final report includes a user ,nanual, an analyst manual,

and methodology.

SECURITY CLASS.4QlTj',:s Model is unclassified, and the only classified data
base contains the target vulnerability data.

GENERAL DATA:
Data Baes: Generally takes one analyst one to five days to produce a data

base.

CPU time Der %.vc!e: Depending on how many Monte Carlo iterations the user
decides to run, 20 seconds of combat time can take from 1 minute (1 iteration)
to 10 minutes (20 iterations).

Data_.tpm Analip: Model provides individual, burst, mnd cumulative
burst probabilities of hit and kill, as well as aggregate statistics over all
Monte Carlo iterations.

Freouencv of Uses Varies by agency, but iR jeed at least several times per
year by each user listed below.

su "-.S. Azmy Aviation Systems Command; U.S. Army Armament, Research,
Developmer.t and Enginsering Center; and U.S. Army Aviation Applied Technology
Dirwctorate.

Comments: ARTOAT was written to develop alternative fire control algorithms
for turreted guns in helicopter versus helicopter aerial combat. Other
targets modeled include fixed-wing aircraft and ground targets. A new version
developed by Teledyne Systems Company includes 2.75-inch flechette warhead
air-to-air rockets and associated fire control, ballistic, and kill
computation coding for these.
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TITLE: ASBAT - Air/Sea Battle Model.

DATE IMPLEMENTED: 1988.

MODEL E: Analysis.

pROPONENT: Studies, Analyses, and Gaming Section (Code 64), Plans and Policy
Division, CINCPACFLT, Pearl Harbor, HI 96860.

POINT OF CONTAC: Dr. Ray Runyan, (808) 474-8443.

£URPOSE: ASBAT is an analysis model used for assessing the effects of RED
force attacks on BLUE carrier battle forces. It is a research and evaluation
model that is used to assess force capability and requirements, particularly
force mix within a carrier battle force and within attacking enemy forces.

Domain: Sea and air.

Z.M•s Primarily local to the carrier battle force, with some regional
activity also included.

Environment: Not considered explicitly. Environment may be reflected by
choice of input values for some parameters.

Force Com~osition: BLUE carrier battlo forces consist of a mixture of
aircraft carriers, AEGIS cruisers, single-ended and double-ended missile ships
(C'j, DDGe, and FFG0), ASW combatants (DDe and FFs), and auxiliaries.
Aircraft assigned to the battle force include fighters, attack aircraft, and
ASW aircraft, including helicopters. RED forces include surface ships,
several classes of submarines, including both missile and torpedo shooters,
and bombers, Jammners, and escort aircraft.

aS=2e of Conflict: Conventional.

Misi Ae Sea control (AAW, ASW, ASUW).

Level of-- ttal of Processeg and Entities: Ships, submarines, and acircraft
are represented iavdividually and suffer individual attrition. Ordnance
expenditures are tailored on both sides.

CONSTRUCTIONs
Human Pirticipation: Required for input only. However, once assessment of

a series of attacks starts, it may not be interrupted.

Time Processing: Dynamic, event-step for sequential RED attacks on BLUE.

Individual ASW attacks are static, however AAW attacks are dynamic.

Treatment of Randomness: ASBAT is a Monte Carlo model.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Geography is not played explicitly, although relativ, distances
are input. The model is essentially a RED-on-BLUE model.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Will be modified to be compatible
with THOR, A BLUE strike model, and CLEAR, a logistics resupply model. The
trio will be named REJ, Real-Time Event Joiner.

!NRUT: BLUE and RED orders of battle, sequence and structure of events, and
performance characteristics (probabilities of detection, intercept, and kill,
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etc.; availability and reliability factors, parameters describing SAM launch
cycles, etc.).

OUTPUT! Tables of average, 90th and 10th percentile results showing numbers
of forces lost and ordnance expended for both RED and BLUE forces. Two levels
of output detail are available: summary and expanded.

HARDWARE AND SOFTWARE:
Computers VAX/VMS systems or SUN UNIX.
Storaae: 82 Kbytes (command file, executable, and typical data).

jPJrjgJj: Interactive terminal and optional printer.
Ln c FORTRAN 77.
Documentation: (a) Center for Naval Analyses,, &Sea Battle Model (U)., CNR

Research Contribution 373, April 1979, SECRET; (b) Ketron,
Inc., Modification of SEABAT Prouram for CINCPACFLT's VAX
11/730 System, 21 November 1986, UNCLASSIFIED; and (c)
Ketron, Inc., Status of the SEALAT Model on CINCPACFLT's VAX
11/730 System, 1 April 1988, UNCLASSIFIED; (d) CINCPACFLT
Analysis Memorandum 3-90, Documentation of the ASBAT Model,
20 April 1990, SECRET.

SECURITY CLASSIFICATIONs Unclassified (Secret with data files).

GENERAL DATA:
2A.L. : Default data base provided with model. Time required depends on

scope of modifications. Most modifications are made to force and attack
structures and can be completed within minutes.

CPU time per Cycle: Seconds.

Data Jnaii: Seconds.

Freauency of Use: Twice per week. CINCPACFLT uses ASBkT for its Annucl
Capabilitics Assessment. ASBAT is also a supporting model for the cases
module of the Fleet Command Center Battle Management Program (FCCBMP).

Uerst CINCPACFLT.

Commets: ASBAT is derived from the SEABAT model, whose AAW subroutines
were replaced with the AIRBAT model.
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TITLE: ASCAM - ASW Campaign Assessment Model.

DATE IMPLEMENTED: 1985.

ML.Y: Analysis.

PROPONENT: Studies Analyses and Gaming Section (Code b4), Plans and Policy
Division, CINCPACFLT, Pearl Harbor, HI 96360.

POINT OF CONTACT: Dr. Ray Runyan, (808) 474-8443.

PURPOSE: ASCAM provides assessment of area ASW campaigns involving SSN, VP,
and TAGOS assets against threat SSNs; accommodates randomly distributed threat
submarines, or threat submarines operating in packs (PLUGS) with one SSN
delousing the pack.

DESCRIPTIONs
Domain: jea and ai.r.

Environment: Detection processes based on sweep width/search rate

determination within environmental characteristics.

Force Composition: Blug VP/SSN/TAGOS vs. Red SSN/SSGN.

Scope of Conflict: Theater conventional ASW.

Level of Detail of Processes and Entities: Search assets randomly placed in
defined operating area; threat submarines randomly placed or configured in
packs; sweep and search rates adjusted for source level of pack configuration.
Model determines state of each entity for each step (e.g., engaged, unengaged,
attack, kill).

S~CONSTRUCTIO~s
Human Participation: None.

time Processing: Determination based on environmental parametmrs and force
configuration inputs and 24-hour, or other user defined, time-step.

jetmeni; of Randons. 31tat i determined by transition probabilities and
machine generated aranloýn nuTih'rL.

Sidedness: Two-s.Lded, Dlu.e v6. Red.

LIMITATIQNS: None.

RLANNED-IMPROVEMENTS AND MODIFICATIONS: None.

INRU:t Scenario developed by defining ASW operating areas geographically and
assigning Blue and Red forces to areas. There is no interaction between
VP/SSN operating areas.

OUTPUT: Printout contains 8liue/Red submarines remaining as a function of
time.

HARDWARE AND SOFTWARE:
Cmpgt: VAX/VMS.
Stnra~e: 50 Kbytes.
Peripherals: Terminal and printer.
Lartauaae FORTRAN 77.
Docý;mentation: Center for Naval Analyses, Antisubmarine C2ampain Model (Ub,

CRM 86-125, May 1986, Swcret.
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SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Base: Default data and user inputs. Time required depends on scope of

user inputs; usually less than one hour.

CPU time per Cvcle: Seconds.

Data Output Analysis: Seconds.

Freauencv of UsJ: Several times per year.

Users: CINCPACFLT.

Comments: Useful model for assessing implications of Red forces operating
in packs rather than randomly distributed in operating area.
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TITLE: ASEM - ASAT Engagement Model.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: Avtec Systems, Inc., 10530 Rosehaven St, Suite 300, Fairfax, VA
22030.

POINT OF CONTACT: T. Orndorff or C. Alexion, (703) 273-2211.

PURPOSE: ASEM simulates ASAT attacks on satellites. A scenario may contain
multiple satellites and ASATs. The satellites perform evasive maneuvers and
the ASATs respond %ith countermaneuvers.
DESCRIPTION:

Domain: Space and air.

Span: Global.

jnvvironment: N/A.

Force Composition: As desired.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entitit. : All satellite orbits and ASAT
trajectories are propagated using Runge-Kutta numerical integration.
Satellite maneuvers are defined by acceleration vectors and associated
durations. ASAT countermaneuvero are determined by either proportional or
threshold navigation algorithms.

CONSTRUCTIONt
Human Participation: Not required. Model is not interruptable.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided, asymmetric, one side nonreactive.

LIMITATIONS: No practical limitations on number of satellites or ASATs.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Determin of alterative ASAT
launch vectors and times.

INPUT: Satellite orbits and maneuvers, ASAT launc!- vectors and times, and
ASAT navigation algorithms.

OUTPUT: Satellite and ASAT positions, velocities, and line-of-sight vectors.

HARDWARE AND SOFTWARE:
Computer(OS}: ANSI C compatible.
Storage: 100 K.
Peripherals: Printer.
Language: C.
Documentation: Light.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:

Data Base: Up to several hours of preparation time for small scenarios.

CPU time ver Cycle: Less than real elapsed time for small scenarios.

Data Output Analysis: N/A at present.

Frequencv of Use: Several times per year.

Upers: U.S. Air Force Space Division, U.S. Naval Research Laboratory.
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TITLE: ASESS - Air Strike/Engagement Spread Sheet.

DATE IMPLEMENTFD: 1987.

MODEL TYPE: Anaiysis but has been used as an exercise driver.

PROPONENT: Special Assistant for Operations Analysis, Deputy Chief of Staff,
Operations, Pacific Air Forces, HQ PACAF/DOA, Hickam AFB, HI 96853-5001.

POINT OF CONTACT: Mr. Douglas Cook, (808) 449-6325, DSN (315) 449-6325.

PPOSE: This is an attrition model that quickly examines changes in air
defense force structures and effectiveness of large air strike packages.

DESCRIPTION:
Domain: Air and land, limited naval defensive operations.

Span: Accommodates any theater.

Environment: Unconstrained by distance or resources (not modeled). Effects
of weather, night operations, warrior skill, technology must oe incorporated
into weapon uiystem effectiveness factors.

Force Composition: BLUE and RED.

Scoe of ZonflAict: Conventional warfare.

Mission Area: Air-to-air, offensive escort, defense suppression, airbase
attack, defensive counter air, surface air defense, fleet combat air patrol,
ship standoff attack, and close-in defense.

Level of Detail of Processes and Entittes: Entities are aircraft, airbases,. escort ships, carriers, squudrons, and carrier battle groups. Processes are
squadrons of engagements t~iet the uaer can turn on or off by setting a flag.

CORSTFUCTIQN:
Human Participation: Required if stragglers from raid group are to be

chased by .dditional djefenders.

Time Procesinq: Time, speed, and distance not a factor; engagements
proceed in predetermined order.

TreaI2mgnLs (- andomness: Deterministic, expected value attrition.

Sidedness: Two-sided, asymnetric, both sides reactive.

LIMITATIONS: No geography, no limit on number of expected engagemenus or on
ordnance expended. Suitable only where combat can be separated into sequence
of separate engagements. Not suitable where air-based and surface-based
defenses engage the attackers at the same time.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUJT: Aircraft quantity, SAM rails, kill potential for various combinations
of RED/BLUE engagements, and ship quantity. Typically, a dozen numbers are
sufficient data to model an attack.

OUTPUT: Printout of spread sheet.

A-105



HARDWARE AND SOFTWARE:
Compu • iBM PC/XT/AT compatible with MS-DOS V3.X. Also VAX 8650

with VMS 4.X.
,praae: 17 kilobytes of disk.

Pergiherales 1 dot matrix printer.
Lanau M : Enable V2.15, Lotus 1-2-3 (MS-DOS), 20/20 (VMS)
Documentation: Model description (draft).

SECURITY CLASSIFICATIUN; Unclassified.

GENERAL DATA%
Data Base: Initial development can take ul to 1 day. Changes take less

than 10 minutes.

CPU time per Cycle: 1 second.

Data Outout Analysis: Whatever graphics are supplied by the spreadsheet
vendor.

Fruencv of Use: Several times per hour during exercises/war games.

l•L•str HQ Pacific Air Forces/DOA, USCINCPAC/J55, Intelligence Center of the
Pacific (IPAC/PT-3).

Comnntst~ Integrated into USCINCPAC's Pacific Campaign Analysis Model
(PACAMP). Modeled after spreadsheets developed by Carl Builder, Rand Corp.
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TITLE, ASOAR - Achieving a System Ope'ational Availability Requirement,

Version 3.

DATE IMeLEMENTED: 1991.

MODQE7LTXE: Analysis.

QEQ2OOHJ: U.S. Army Communications-Electronics Command, AMSEL-PL-SA,
Ft. Monmouth, NJ 07703-5027.

POIN3T OF CONTACT: Mr. Bernard Price, AV 992-8752, Comm (908) 532-8752.

PUQS Research and Evaluation Tool dealing with Weapon Systems in Systems
Development and as an Operations Support Tool (Decision Aid). ASOAR cost
effectively prorates a weapon system operational availability requirement to
end item operational availability goals. It determines the degree of
supportability necessary to achieve each operational availability goal. It
also determines the effective reliability and maintainability of the system
and Affective reliability of redundant configurations.

Domnan: Applicable to all weapon systems.

§U N/A.

nvjiggmnt: N/A.

f9jrg Composition: NiA.

Scooe of Conflict: N/A.

MissionJArea: Weapon system operational availability, reliability analysis,
and logistics supportability analysis.

Level of Detail of Processes and Entities: Primary End items and Government
Furnished Equipment of weapon system is the lowest entity modeled.

CONSTRUCTION:
Human ParticiDatjft Required to determine configuration of tle weapon

system and its support concept.

Time Proces ino: Static.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIM o.TIQNS: Analyzes one weapon system at a time.

PLA __DJ-OPROVEMENT AND MODIFICATIONS: Development of Users Manual for
Version 3.

INPUT:
- System Operational Availability.
- Reliability Block Configuration of end items.
- Mean Time to Obtain (MTTO) LRU spares.
- End item Mean Calendar Time Between Failure (MCTBF).
- End item Mean Restoral Time (MTR).
- End item cost escimate.
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More inputs are requested if MTTO of LRUs are computed from supply ane
maintenance concept; scheduled maintenance/dowr, time exists; multiple systems
share forward level spares; or end item commonality or redundancy exists.

9OUT UT:
- Whether the system design and support plan can achieve

the system operational availability requirement.

- System MCTBF and system MTR.

- Optimal operational availabilities for each end item.

- Effective MCTBF of each redundant configuration based
on achieving its operational availability goal.

Mean Logistics Down Time and LRU Order Fill Rate at the
most forward supply level to achieve each availability goal.

HARDWARE AND SOFTWARE:
gm e Zenith PC (or compatible PC) with MS-DOS 3.2 or higher.
Storaost 300K bytes needed not including data base.
eujpieras: Minimum Requirements: Monitor Optional; Printer.
Ln a Fortran IV.
DocumentiaIont ASOAR Model, AORS XXIX, page 53-56, Oct. 90; A3OAR

Methodology, Jun 911 AS/•AR Version 2 Users Manual, Dec 90.

SECURITY CLASSIFICATIONs Model without data is unclassified.

GENERAL DATA:
DAtABIas Can be prepared in minutes.

CPU time per Cycles Not applicable.

Data OutPut Analysis: Analyst quality review of output appearing on monitor
or printout.

Fre(nencv of Ugs: Model distribution just started.

LUjrmA Currently Army Communications-Electronics Command (CECOM).

Comments: ASOAR Version 3 will be completed and documented by Sep 91. Its
executable code disk and documentation will be made available upon request.
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TITLE: ASOSM - A Sub on Sub Model.

DATE IMPLEMENTED: 3.988.

MOEZL.U.P: Analysis.

PQOQNH: Naval Forces Division, Office of the Assistant Secretary of
Defense (Program Analysis and Evaluation), The Pentagon, Room 2D312,
Washington, DC 20301-1000.

POINT OF CONTAQT: Mr. Nelson A. Jennings, (703) 695-1691, AV 225-1691.

PU :s ASOSM is used to evaluate candidate submarines, sensors, and weapons
in key antisubmarine mission roles.

Domain: Antisubmarine warfare.

§2Un Designed for analysis of "one-on-one" submarine engagements.

Envirnment: Permits analyses based on ambient noise and propagation loss
data for 20 ocean areas, summer and winter seasons, 3 receiver depths, and
target depths. Long-term and short-term environmental effects are aleso
modeled.

Force Composition: In one-on-one engagement, can model BLUE attacker versus
RED defender, RED attacker versus BLUE defender, BLUE versus BLUE, etc. Can
mix and match weapons and sensors in any way imaginable (e.g., a wide-aperture
array on a RED sub).

ScoPe of Conflict: Primarily conventional warfare, but modeling nuclear
weapons possible.

Mission Area: Supports analysis of following submarine missions: fixed
barrier patrol, aided area search, unaided area search, transit area, and
leave area.

Level of Detail of Ircsseu and Entities: Fairly high degree of da.tail for
submarines, sensors, and weapons. Processes are used to model bubmarine
tactics, sensor performance, weapons use, boundary constraints, status
display, and ocean noise fluctuations. Sonar equations modeled in detail.

CONSTRUCTION:
Human Participation. Required for scenario specification.

Time Processing: Event-ptep.

Treatment of Randomness: Starting positions of both subs are randomly
arranged. Sonar detections are subject to random fluctuationp Kill
assessment is stochastic.

Sidedness: Two-sided, symmetric.

LfIQT : Does not model anisotropic noise effects. Requires modification
to handle many-on-many engagements.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Possibly expand mission roles modeled
and permit analysis of many-on-many engagements.

INPUT: Secret data files for submarine self-noise, tactical speeds, sensor
performance parameters, and weapons characteristics as well as ambient noise
and propagation loss data.
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OUTPUT: Graphical display of engagements au they progress, final report that
summarizes model inputs (scenario) and results for all replications, and
optional events summary and detections report.

HARDWARE AND SOFTIIRE:
Computer: IBM PC-XT compatible (preferably AT or 386) with DOS 2.0 or

higher, math co-processor, 640K RAM, CGA graphics
(preferably EGA or VGA), and 10 MB hard disk (preferably
removable due to secret data bases).

Storaoe: N/A.
Peripheralts Printer (optional).
Lanuauae: SIMSCRIPT 11.5 with SIMANIMATION. SIMSCRIPT "i•un-time

license" required to run the model, and "compilir" vzsion
needed to mcke modiftiations to the program.

Documentation: L Rub.-n Sub Model 1ASOSM) Analyst's Guide.

SECURITY CLASSIFICATIf•: Model is unclassified, but data is classified.

GENBAL DATA:
Data Base: 20 ambient noise and 40 propagation loss data files as well as

numerous secret data files on submarines, sensors, and weapons.

ProuramL 3000-line SIMSCRIPT program.

CPU time per Cycle: N/A.

Run Times About 1 hour for 50 replications with graphics display and 10
minutes without.

Data Outout Analyjjj: Output reports providing summaries can be printed out
or viewed on the screen with data editor.

Freoauencv of Use: Used several times per year.

Users: Naval Forces Division, OASD/PA&E.

Comments: Concept: Mr. Chong Ling, OASD/PA&E. Design and Development:
Mr. Nelson A. Jennings and Lt. Wayne DuBose, Operations Research and Modeling
Branch, 7th Communications Group/GNP. Mr. Arthur W. Pennington, Director,
Naval Forces Division, OASD/PA&E, guided ASOSM's final stages of development.

A-110



.TjL: ASUMS - Aircraft Survivability with Misailes and Stealth.

DATE IMPLEMENTED: 1982.

MODEL TYE: Analysis.

QRPlNI WRDC, Avionics Laboratory, Analysis and Evaluation Ozanch
(WRDC/AAWA)e Wright-Patterson AFB, OH 45433-6543.

POINT OF CONTACT: Mr. Willtam McQuay, (513) 255-2164.

PURPOS: ASUMS is a research and evaluation tool that serves as a capability
and requirements tool for few-on-few aircraft engagements. It assesses the
value of different mixes of airborne weaponry, sensors, and tactics. ASTIMS
may also be used as a one-on-one engagement model. In this mode, results
obtained from varying the aircraft, missile, sensor, oa engagement
characteristics may be used to determine input to campaign modela.

DESCRIPTION:
Domain: Air.

U=: Local.

mLvirrnment: None specifically modeled.

a•.O.-fmpli tin: Few-on-few aircraft engagements.

Scope of Conflict• Conventional.

Mionion Area: Aircraft engagements.

"Level of Detail of Proceosee and Entitieg: ASUMS models the Zlight path of
the iircraft and air-to-air missiles and performs sensor tracking and battle
planliing functions. Because many o. the characteristics describing the
engagement are supplied by the user, ASUMS may be used to simulate air-to-air
engac2mentw involving several aircraft using radar or electro-optical sensors.
Program flexibility allows the user to specify radar and IR lock-on range
against opposing aircraft, visual detection and confirmation xange, delay time
before launch of second missile, acceleration limits on aircraft launching
missile, and missile launch logic. ASUMS executes events from an event
calendar. Therc are three basic types of events: real-world-update events,
which carry out the engagement functions such as sensor tracking, battle
planning, etc., and exogenous events, which are to be managed or controlled by
the user outside of the program.

CONSTRU)CTION:
Human• Participation. Required for interactive input of visual range for

each type of aircraft (requir3d) and optional for chanoing state vectors for
each aircraft.

li Dynamic, event-step.

jr~atmen, 9f Ranuoriness: Stochastic, direct computation.

SidedQnee: Two-6ided,. symmotric.

LJIMTATIONE: N/A.

PLANNED 1MPROVEMENTS AND MON N/A.

INPUT: Aircraft, missile, and sensor characteristics; aircraft
initialization; and aircraft maneuvers.
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OUTPUT: Determines which aircraft launched which missile at another aircraft
and whether a kill was accomplished.

HARDWARE AND SOFTWARE:
Computers VAX 11/780.
t.rag 136,480 bytes.
Peiperj¶ Printer.
LUanga.ga FORTRAN IV.
DocuMentationt User's manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATAe
Datka Base N/A.

CPU time 2er Cycles Typically 140.9 seconds.

Data Output Analvuij: Manual analysis of tabular results.

I..uency of Use: Varies depending on requirements.

Usegm Primarily WRDC/AAWA.

Commentst N/A.
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TITLE: ASUMS I! - Aircraft Survivability with Missiles and Stealth II.

DATE IMPLEMENTED: 1982.

MODL IE Analysis.

POOENTIS WL/AAWA-l Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACTS William K. McQuay, WL/AAWA-l, Bldg. 620, Area B, WPAFB, OH
45433-65431 (513) 255-4429.

PUBPSEt The ASUMS II program is an event ordered simulation which models
many variations of a multiple (few-on-few) aircraft engagement. The program
models the flight path of the aircraft arid Air-to-Air Missiles (AAM@) and
performs sensor tracking and battle planning functionq. Because many of the
characteristics describing the engagement are supplied by the user, ASUMS II
may be used to simulate air-to-air engagements involving several aircraft
using radar and/or Electro-Optical (EO) senvora. Program flexibility allows
the user to specifyi

- Radar and Infrared (IR) lock-on range aqainot opposing aircraft.
- Visual detection confirmation range.
- Delay time before launch of socond missile.
- Acceleration limits on aircraft launching missile.
- Missile launch logic.

DESCRIPTIO ASUMS ýI executes events from an event calendar. The events are
of three basic typest real-word-update events which move all aircraft and
missiles. main-line-engagement events which carry out the engagement
functions such as sensor tracking, battle plan-ing, etc.; and exogenous
events, which are events to be managed or controllod by the user external to
the program.

Real-world-update evenim are controlled by the real-world driver and include
positioning of all air .aft and all missiles; monitoring the position of all
aircraft relative to al other aircraft; initiating the sensor tracking
process when an aircraft enters the scan volume of another airrLaft sensor;
detnnating the warhead when a missile reaches the point-of-closest-approach Vo
its intended target; and evaluating damoge to the target.

Mainline events include sensor measurements, track data filtering and
maintenance of track status. Main-line-engagement events are associated with
a specific "image" which relates to a specific sensor on a specý.fic platform
tracking a specific target. When "images" are initialized, they are processed
as individual events.

Exogenous events are controlled by the user. These events include specifying
the number and type of aircraft in the engagement and any subsequent aircraft
maneuvers. When an aircraft is entered, its position, velocity, accelerations
and body orientaticn are specified. Also the number of sensors and missiles
on board are read from the data file at the time an exogenous event is
processed.

The model allows some flexibility in reproducing a velocity history for a
missile with a minimum of model complexity. Througl'out a missile flight, the
aerodynamic drag is modeled using a constant drag term consisting of the
missile reference area, weight and drag coefficient, and the dynamic pressure
calculated from the air density and missile speed.

Aircraft m.n..ion In described by constant accelerations and roll-pitch-yaw
rates (which may be zero) input by the user.
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The program checks scan voLume of all surveillance sensors to determine when a
threat is a candidate for detection. When a successful detection occurs, the
sensor tracking process is initiated and the surveillance check is put on the
event calendar.

An the missile position is updated, the time at the point-of-closest approach
to the target is calculated. When this point is reached, the missile
detonation logic is executed. At. missile detonation, the Pk calculation is
made and flags are set for "killed" air-raft.

INPUTt An input data file is written prior to execution, then assigned to a
logical system input file. The input data file is in card image format and
can be provided either from a card deck or a disk file. Some of the inputs
needed from the user are:

- Number of aircraft, missile, and sensor types.
Radar cross section.

- Limits for the aircraft.
- Maximum number of objects which can be tracked by a sensor at one time.
- Number of detections to establish track.

OPU: First Output Data Yi1.j: This is a summary matrix which is displayed
on the screen. Each of the nunhers in a cell are the number of aircraft of a
certain type that survive the enggement. The first number in each cell
cnrresponds to the first aircraft t'pe in the input data, and the second
number corresponds to the second aircraft type in the input data. At the end
is a summary of the matrix giving the total number of aircraft of each type
that survived and the total number of aircraft for all engagements. Second
Qutput Data File: The program outputz provide the user with the information
needed to evaluate the results of the simulation. All output begins with the
current game time. ENTRY and MANUVR both end with x, y, z, v,, v,, v,, roll,
pitch, and yaw respectively. EST LOCK ON is the time of arrival of threat in
engagement zone. RNO and R are the magnitude of relative position vector. Pk
is the probability of kill. The summary output at the end gives which
aircraft launched what missile at another aircraft, and if a kill was
accomplished.

HARDWARE AND.SOFTWAREo
C es VAX 11/780.
fSitaLet! 210,106 bytes.
LancuDacs Fortran IV.
Documentation: User's Manual.

SZCUR.TY CLASSIFICATION: Source Code is Unclassified.

QZENEBAL kIJ
T•imeJ sgiremeUan•: Compilation time: 49.36 seconds. Typical run times

677 seconds.

UUIae: Mitre Corporationi SAIC.
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OTITLE: ATTACK Model.

RATE IMPLEMENTED: 1986.

EOQEL TYM Analysis.

PROPOEKI•: Air Force Studies and Analyses Agency (AFSAA/SAG), Pentagon,
Rm 1D380, Washingtcn, DC 20330-5420.

POINT OF CONTACT: Maj. Kenkel, DSN 224-4247 or Commercial (703) 694-4247.

EUEM: The ATTACK model i. a research and evaluation tool used primarily to
combine information about attrition, weapon effectiveness, target acquisition,
aircraft parameters, weather, etc., in order to develup a series of measures
of effectiveness for a weapon system alternative.

Domain: Land and air.

SRAn: Accommodates any theater depending on the data base. Primarily used
in the European Theater.

Envnm!gnta Models day and night operations with seasonal considerations
and user-provided weather conditions.

Force Comoosition: Single- or multi-ship flight of BLUE air-to-surface
aircraft (identical aircraft only) in a RED threat environment.

ScoDe of Conflicts Conventional warfare; air-to-surface missions.

Mission areas Conventional fighter aircraft on air-to-air missions.

Level of Detail of Processes and Enti•4gjz Can determine the relative
effectiveness of different BLUE aircraft (one or more aircraft within a single
flight) versus a given RED ground/air threat.

CON3TRUCTION ,
Human Pa.tLcioagtons Required for decisions and processes. All data input

accomplished prior to each execution of the model.

Tlime Processinq: Dynamic time- and event-stepped.

Treatment of Randomnesss Deterministic (no randomness).

jjeda M : One-sided.

LIMIThIIQNI: Does not model force packaging.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Attrition rates, sortie generations, en route and terminal area
surface-to-air and air-to-air threats, target acquisition capability, weapons
effects, battle-damage ratios, aircraft-specific parameters (sortie lengths,
configurations, supply, turn times, etc.), wuather, sensors, RED aircraft
encounter rates, weapon effectiveness, and logistics. With the availability
of cost data, the relative cost effectiveness can also be determined.

QUItJ•: Computer printouts with daily, seasonal, cost, and overall campaign
effectiveness summaries (targets killed, aircraft lost, etc.).
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HARDWARE AND SOFTWARE:
computer: Designed to run on any FORTRAN-capable machine.
Storaaes 30-35K RAM for each data input set; 3-10K for each output

file.
Peripherals: Terminal and printer.
Lanauacs: FORTRAN.

lgcu•entation: No documentation available.

SECURITY CLASSIFICATION: Unclassified (without data base).

GENERAL DATA:
Da..ta Bas: Several man-days to several man-months, depending on size of

effort.

CPU time ycr Cvclei 4-5 seconds.

Data Outyut Analvsib: None.

Freauency of Use: Varies with user. Several times a month within
AFSAA/SAG.

Users, AFSAA/SAG, TAC/XP-JSG.

Cmcm nt : The ATTACK Model is an in-house model and is not available for
distribution.
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TITLE: AURA - Army Unit Resiliency Analysii.

O DATE IMPLEMENTED: 1980.

MODEL TYPE: Analysts and training.

PROPONENT: Ballistic Research Laboratory, Vulnerability/Lethality Division,
Aberdeen Proving Cround, MD 21005-5066.

POINT OF CONTACT: Stephanie Juarascio, (301) 278-6341, DSN 298--53P.

PURPOSE: The AURA model may be used both as a research and evaluation tool
and an opuica.ion support tool. Its primary outputs consist of personnel and
equipment losses, identification of weak links within the unit structure, and
unit effectiveness. As a research and evaluation tool it has been used
extensively to study the effectiveness of weapon systems against targets and
could be applied to the problem of assessing the most efficient mix of
munitions types against particular targets. It has also been used as a tool
to assess the impact of TO&E force structure changes on a unit effectivel:ess.
It provides the flexibility to model the effects of cross-training and tite
various methods of task accomplishment which make it applicable for uso in
resource planning. As an operations support tool, the model has been used tu
generate casualty assessments in support of field operations. The model has
also been uied to provide information for field training exercises to drive
the synchronization of replacement support decisions.

DFSCRIPTION:
Domain: Land.

Span: Local.

Environment: Models temperature, humidity, wind speed and wind direction.

Force ComDosltion. Unit level throug.i battalion level and indirect fire.

Scope of Conflict: Conventional, nuclear, chemical, both RED and BLUE
sides.

Mission Area: Indirect artillery, bombs, rockets, missiles, and smart
munitions.

Level of Detail of Processes and Entities: Individual soldiers and
equipment.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, time-step and event-step. Progresses through
events at user-specified times.

Treatment of Randomness: Optional basically deterministic and stochastic
modes (Monte-Carlo simulation) for the treatment of deployment and conven-
tional lethality. Monte Carlo treatment of randomness associated with
distribution of rounds on target.

Sidedness: One-sided.

LIMITATIONS: No geography.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The model is currently being modified
to include the effects of smart munitions. Some consideration is being given
to the inclusion of certain direct fire munitions, such as incendiary weapons.
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INPUT/OUTPIU_: Deployment of personnel and equipment, weapon characteristics,
and unit operations.

HARDWARE AND SOFTWARE:
Comiouter: CDC,DEC,VAX,IBM and CRAY.
St orage 12 MJ.
Peripherals: Printer.
Language: FORTRAN.
Documentation: Includes but is not limited to:

1) Programmer/Analyst Guide for the Army Unit Resiliency
Analysis (AURA) Computer Simulation Model, Volume 2: AURA
Source Code, BRL-TR-3103.

2) Programmer/Analyst Guide for the Army Unit Resiliency
Analysis (AURA) Computer Simulation Model, Volume 1: AURA
Methodology, BRL-TR-3156.

3) Input Manual for the Army Unit Resiliency Analysis (AURA)
Computer Simulation Model: 1990 Update, BRL-TR-3187.

4) The Army Unit Resiliency Analysis (AURA) Computer

Simulation Model: A Brief Overview, BRL-MR-3892.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data bse" 3 man-months.

CPU time Per Cycle: 10 to 20 seconds.

Data Output Analysis: Depends upon user-specified output options.

Freauencv of Use: Daily.

•v_8: BRL, SAIC, TRAC-WSMR, TRAC-FLVN.

Comments: Model output supports chemical cssualty estimates for the TRADOC
Decision Support System (DSS), and field manuals. Has been examined for
linkage to FORCEM and VIC.
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TITLE: AWB - The Analyst's WorkBench.

DATE IMPLEMENTED: July 1991.

MODEL TYPE: Analysis; however, we are exploring training aspects also.

PROPONENT: Commander, Naval Wcapons Center, (Attn: AWB Project Leader),
Warfare Analysis Program (Code 304), China Lake, CA 93555.

POINT OF CONTACT: Ron Ketcham, AV 437-3263; Comm (619) 939-2363.

PURPOSE: The AWB is currently aimed at the Strike, War at Sea, and Air-to-Air
warfare areas. Users can also develop models to attach to the AWB framework
for other warfare areas. It can be used to evaluate effectiveness issues for
tactics, weapon systems, or platforms, from a one-on-one to many-on-many
situations.

DESCRIPTION:
Domain: Naval surface and air operations. Air operation are over sea and

land.

Span: Theater.

Environment: DMA terrain and ADRG charts can be accessed.

Force Composition: Joint and combined forces, Blue, Red, Neutral.

Scope of Conflict: Currently conventional warfare. Other areas are being
considered.

MJJi l sA: AAW, ASuW, Strike.

Level of Detail of Pgocesges and Entities: AWB is a framework for linking a
wide variety of models. Theae models have different levels of detail.
Sophistication of models is dependent on user requirements and availability.

CONSTRUCTION:
Human Particination: Current version is user interactive. User makes all

key decisions. AWB adheres to standard Macintosh Human Interface Guidelines
for a logical and irtuitive interface.

Tlme Processing: Varies dramatically, depending on models applied. Most
fall within human reaction time.

Treatment of Randomness: Models attached to the AWB can be stochastic or
deterministic.

Sidedness: Current version allows single user to control both red and blue
assets. In some cases, the user can play one side against a scripted
opponent. In this situation, the opponent is nonreactive. Future version
will allow multiple players.

LIMITATIONS: Limitations are primarily due to current suite of attachable
models. We have found that models can be modified, or added that meets new
requirements.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Additional and more sophisticated
models as projects demand. Multi-Player AWB. Interactive Scenario Setup
Program. Monte Carlo Mode. Enhanced replay capabilities. Postprocessor to
enhance output.
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INPU•: Script files for scenario descriptions and run setups. Model and
platform data files which define systems.

OUTPUT: Graphical and text output. Can be interactively "cut and pasted"
into a variety rf documentation software available on the Macintosh.

HARDWARE AND SOFTWARE:
Computer: Macintosh Computer with Co-processor and 4 MB Ram. (8 MB

RAM required if DMA data is accessed). Color monitor
recommended.

Storaoes User has various options, from floppies to removable hard
disks.

Perioherals: Laser Printer. Color printer is nice, but not required.
Lanouaoe: PASCAL.
Documentation: Users manual for input script files and operation. A

Programmer's manual will be released in FY92.

SECURITY CLASSIFICATOs •lodel is unclassified; however, data may be
classified.

GENERAL DATA:
Date Baset Built up over time. User Group is being established to share

dat* and mod2ls.

CPU tiU2e oer Cycle: Runs on dedicated CPU. Work sessions can be as long as
user desires.

Data Output Analysis:

FreavIncv of Uses As needed.

Users: Analysts at several Navy Labs and fleet operators. Possible use by
other services is being explored.

Commentos The AWS started out as a flexible framework for operations
research analysts to use. However, we have found that there are many
applications for this software, including:

- A::alymis of tactics, platforms, and systems.
- Training and education.
- Extensions to other large models and .argame facilities.
- Exercise Reconstructiun and evaluation.
- Mission Gaming.
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TITLE: AWM - Amphibious Warfare Model.

DATE IMPLEMENTU&: 1978.

MD P Analysis.

PROPONENT: Center for Naval Analyses, 4401 Ford Avenue, P.O. Sox 16268,
Alexandria, VA 22302-0268.

POINT OF CONTACT: Dr. George Akst, AV 289-2638, (703% 824-2186.

PURPOSE: AWM is a computerized model of convantional amphibious operations
and is used as an analytical tool to evaluate weapons, forces, and strategies.
Since its inception, the model has been used to compare alternative weapon
systems, force structures, and amphibious assault concepts.

Domain: Land and air; part.-ial naval support.

Span: Accommodates any regional area depending on data base; several data
bases completed and others underway.

Environment: Terrain accommodated, but not in great detail, trafficability
and visibility are considered. Also accommodates sea arr ourf for ship-to-
shore movement. Does not directly model weather, ti,. of day, or roads and
barriers.

Force Composition: N/A.

ScoDe of Conflict: Conventional warfare only.

MissuiLnAr••: All aspects of amphibious warfare, including advance force
operations, cruise missile attack and defense, ship-to-shore movement, assault
landing, helicopter-borne operntions, ground combat between maneuver units,
artillery and naval gunfire support, tactical aircraft missions, and mine
warfare.

Level of Detail ofProcesses and Entlties: Handles levels from battalionh
to multiple divisions, with resoliition down to the individual weapon system.
The model was originally designed to handle MEF-sized operations. Many of the
attrition processes are modelled using Lanchester equations, although a
variety of other standard attrition models are used. Eve' -s are controlled b5
programmed tactical decision rules.

CONSTRUCTION:
Human Participation: Not required.

Time Processina: Time-step simul.tion using 1-hour intervals for the first
12 hours and 6-hour intervals thereafter.

Treatment of Randomness: Deterministic.

"Sidedn•eess Two-sided, symmetric.

LIMITATION~S Battlefield limited to eight sectors with eight battalion areas
vache and a limited number of types of weapons (e.g., nine maneuver, six
artillery, three surface-to-air missiles, and sever fixed-wing aircraft).
Except for fixed wing aircraft, no forces can cross sector buundaries.

PLANNED IMPROVEMENTS AND MODIFICATIONS: More detail in artillery logistics.
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INPUT: Terrain map including near-shore hydrography, orders of battle,
attrition rates, fractional damage, kill probabilities, supply consumption
data, landing plans, sortie rates, landing craft, and helicopter
characteristics.

OUTPUT: Computer printout of casualties and surviving forces, both cumulative
and for each model period; killer-victim scoreboards/ and a summary table
showing FLOT movement, survivors, and force ratios.

HARD'IARE AND SOFTWARE:
Computer: Designed to run a VAX computer with a VMS operating system.
Storaoe: Executable image plus base totals 1,000 blocks. Source and

object codes add about another 2,000 blocks. Output files
vary depending on scenario.

Perioherals: Printer.
Lanouagl: FORTRAN 77.
Documentntion: Model Overview (AD B0358261), Programmer's Guide

(AD-B035784L), Description of Data Base (AD-C017556), Input
Guie.

SECURITY rLASSIFICATION: Unclassified, but detailed description of data base
is Secret.

GENERALQA,~
DALa Bs: Depending on detail required, dat3 bases c4n take from one to

six man-months.

CPU time D2L Cycle: Depends on scenario And type of VAX computer; average
size data base on VAX 11/785 can process each model period in about 15
seconds.

Data Output Analysis: Sunmary tables provided.

Freauencv of Use: Sporadic, from one to several times per year.

Userst CENA, PACOM, PACFLT.

Comments: None.
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TITLE: AWSIM - Air Warfare Simulation.. DTE IMPLEMENTED: 1988.

MODEL TP: Training and education.

PROPQOENT: HQ USAFE Warrior Preparation Center (WPC), Einsiedlerhof Air
Station, Einsiedlerhof, Germany APO AS 09094-5000.

POINT OF CONTAIt: Maj. Ed Poniatowski, (49) 631-536-6507, DSN 489-6507.

PURPOSE: AWSIM is designed to help train senior NATO commanders and their
battle staffs in the execution of wartime general defense plans that emphasize
joint and combined operations. The model is used for team skills development
and as a nonscripted command post exercise driver.

DESCRIPTION:
Domain: Land and air, with limited naval operations.

§=: Theater.

Eni• 2Mi_•pnt: Latitude- and longitude-based. Models day and night
operations limited weather. Cultural features modeled include: rivers,
sovereign boundaries, airbases, SAMs, SHORADs, ships, and radar sites.

Force Composition: Joint and combined forces, BLUE and RED.

Scope of Conflict: Conventional warfare. Simulation can include virtually
all air conventional weapons and surface-to-air weapons.

Mission Are&: All air warfare conventional missions.

Level of Detail pf Proce.ses and EI&Itle Can issue orders to flights of
aircraft. Results include single aikcraft kills. Munitions and fuel
consumption are modeled with high resolution.

CONSTRUCTION:
Human Paricipation Required for decisions and tasking.

Time Processing: Dynamic, time-step. Progresses through the scenario at an
umpire-specified ratio of exercise time t, real time.

Treatment of RanpdomneU: Air attrition stochastically based on probability
of kills as compared to a uniformly generated random number. Ground damage is
modeled as "down time" for the attacked unit.

SJeAgdne: A three-sided (RED, BLUE, and CONTROL), symmetric, reactiv6
model.

1,L=IjTATONS: Limited altitude play. Six altitude bands for SAM probability
of kills. hltitude differential between airborne assets determines
probability of kill. No terrain modeling.

PLANNED IMP&_&M=NT AND MODIFICATIONS: Ongoing efforts to improve real-time
performance and sJmiulation fidelity.

HA~RDWARE ANUi SFT14ABE:
C ue•: Hosted on a VAX computer with VMS 5.4 operating system.
S g: Two MR.
PeerhL Pbs a: Minimum requirements: 4 VTlOO-type terminals, 2 Tektronics

4125-byte gL.phics terminals. Can also drive SUN and
VAX2000, 3100 and 5000 workstations.
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Languka5: RATFOR, FORTRAN, and "C".
Documentation: Player handbook, cperator handbook, and extensive online and

de ilopmental documentation. 
0

SECURITY CLASSIFICATION: Unclassified, but data bases are often claosified.

GENERAL DATAt
CPU time per Cycle: Depends on data base size and player configuration.

Data Outout Analysis: Performed off-line by WPC Analysis Division using
normal simulation outputs.

Freauencv of Use: Up to 12 times a year depending on the WPC's exercise
schedule.

Userei All NATO military commands.

Comments: AWSIM has a two-way automated link to the WPC's ground model
(GRWSIM) to simulate the air/land battle. Air-to-ground combat and ground
damage are passed to GRWSIM, and position and status data are passed back.
The AWSIM model is also linked to the WPC's communications simulation. Normal
game outputs are passed to the communications suite for "real-world" report
formatting and distribution.

A
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TITLEL dalboa.

O DATE IMPLEMENTED: December 1990

MODELTYPIE: Training and Education.

POOENT: Air Force Warclaming Center (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, AUCADRE/WGO, Maxwell AFB, AL 36112-5532,
DSN 493-6618, Commercial (20r.) 953-6618.

PURPOSE: Balboa Is a Tactical Air Control Center (TACC) level model designed
to illustrate Air Force doctrine and misusions, principles of war, the tactical
air control system, and force employment.

DESCRIPTI : During the planning phase of Balboa, the students daploy forces,
munitions, and fuel to forward bases .n Cclumbia and plan the offeni'ive and
defensive missions and strategies. The real-time execution phase models about
3 hours of an air-to-air and air-to-ground c6inpaln.

pDmain: Air operations against land ond air targets.

Span: Location is in Columbia and Venezuela and Howard AFB in Panama.

Environmenti Balboa models the preplanned missions prior to the start of
execution days and a 3-hour real-time campaign to gain air superiority and
control of ground forces.

Force ComDosition: Air assets and ground-to-air missiles.

Scope of Conflict: Conventional warfare only.

Mjigsion Area: Conventional mission including reconnaissance, air defense,
air offense, close air support, and interdiction.

Leyel of Detail of Processes and nite: TACC level.

CONSTRUCTION:

Human Participation: Required for processes and decisions.

Time Resvonses: Dynamic, real-time model.

Treatment of Randomness: Stochastic, attrition and targeting based on Monte
Carlo determination.

Sidedness: Two-sided with the computer playing the side of the opposition.

PLANNED IMPROVEMENTS AND MODIFICATIONS:

INPUT: Students allocate certain aircraft to the defensive and offensive
role, beddown all aircraft, plan the various types of missions, and activate
airlift of munitions, support, and fuel during the planning session. During
execution, the students respond to enemy tracks and message requested close
air support and search and rescue.

OUTPUT: Balboa produces a printed record of all significant events during
execution. Numerous printed and rcreen reports are available throughout the
exercise.
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HARDWARE AND SOFTWARE:
Computer(OSI: IBM-compatible MS-DOS machine with hard-disk drive storage

and 640 kilobytes random access memory. Balboa also
requiras a printer and a colo= monitor.

Storaae: 1.0 megabyte for executable and 2.0 megabytes for disk work
space.

Peripherals: Printer and color monitor.
Language: Turbo Pascal.
Documentation: Ucer manual available.

SECURITY CLASSIFICATION8 TUnclassified.

GENERAL DATA:
Time Reauirements: Requires about 2 man-weeks to key in new data base.

Data Hass: Requires about 100 kilobytes.

CPU time Rer Cycle: Not applicable.

Data Output AnalvuLU: Balboa includes a monitor program which allows for
hardcopy analysis of datn.

Freauencv of Use: Used five Ames per year by the Squadron Officer School
(SOS).

Userst SOS.

Commentas Managed through the review and configuration c.ntrol board at the
AFWC.

0
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TITLE: BALFRAM - Balanced Force Requirements Analysis Methodology.

DATE IMPLEMENTED: 1976.

MODL .IPfl Analysis.

QffPNNi USCINCPAC Staff (J5), Box 15, Camp H.Y. Smith, HI 96861-5025.

_QINT OF CONTACTs Mr. Karl Eulonstein, (808) 477-0885, AV (3&5) 477-0885.

UOEM: BALFRAM in a research and evaluation tool used to simulate joint
warfare. Because BALFRAM is a hi.ghly flexible model, applit~ations are largely
user-.designed, cllowing it to deal with weapon systems effectiveness, force
canability and requirements, and combat development issues.

DRI.uj TION: It provides 10 mathematical formulations of attrition plus
Lanchester square, liaear, and mixed differential equatiors with variable
coefficients. The user sets the site of the time steps. The model is
abstract enough that virtually all environments and types of conflict can be
accommodated through user definition.

Domaint Air, land, sea, and combined.

Spanl Local, regional, theater, or global (user-defined).

ayJIyt•rnmj.m• Not explicitly considered. The user must integrate all
environmental factors into the mathematical formulationo or data.

Force Comoositioui All types.

Scops of Cinflict: Conventional, nuclear, biological, chemical, or any
combination of these..Mimsion Arua: User-defined.

Lelo tail of Processes and Entities: User-deflned.

CONSTRUCTIONs
Human Participatil~: Not permitted.

Time Procemminga Dynamic, time-step.

Treatmant of Randompejst Either basically deterministic or stochastic
(Monte Carlo); it is user-selectable.

.idednerl: Two-mided, symmetric.

LIMI9A11NS: Fixwu numbers of battle units and battle nodes, whiuh can be
changed by source code modi.fications.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Model is being revised to decrease
size, increase run speed, simplify output, add graphics, and improve overall
efficiency.

INPUT: Scenario geography, network structure, interacting entities, relative
effectiveness coefficients, contingency logic, movement rates and logic,
selection of mathematical attrition formulas, output, time-step, and
functional relationship between unit/force effectiveness and logistics
availability.

QUIPUT: Battle history printouts in user-selectable level of detail and
frequency; sensitivity analysis matrices in deterministic and stochastic form;
statistics such as means, variances, and confidence intervals.
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HARDWARE AND SOFTWAREt
amouter I Runs on any MS-DOS, VAX, or WWMCCC, Honeywell system.
jt9xZaal No lose than 256 Kbytes.
Paripi ti: Interactive terminal and wide-carriage printer.
Lanouaaas FORTRAN IV (being revised to FORTRAN 77).
Documentatione Honeywell maintenance manual, user manual, and a aomewhat

simplJstic and dated tutorial guide.

SECURITY CLASSIFIC&= Unclasmified.

GENERAL DATAt
2jtAA• l User-supplied; typically takes one to two man-months to prepare.

CPU time per Cycle: Depends on machins and simulation simer on the order of
minutes for a theater-level, determiniStic iimulation of a single region, run
on a Compaq 386/16. For stochastic runa, multiply the deterministic run time
by the number of iterations.

DAtA. utut Analvmimt Minutes.

Ereauency of Uset Not in use while being revised. In its heydLj, it, was
tined about twice per year.

l•Lunrt USCINCPAC.

Me.ntk, N/A.
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.fTLiz SASEWAM - Battlefield Surveillance Electronic Warfare Analysis Model.

DATE IMPLEMENTEDi .982 (Updates through 1991).

ME•YPEL. J: Analysis.

PROPONENT: Electronics and Space Corp., (EGS Corp.), 8100 W. Florissant, St.,
Louis, MO 63136.

POINT or CONTAQTs Gus Zenker, 314-553-4635, (FKX) 314-553-4750.

PURPOSEt BASEWAM is a recearch and evaluation tool used to analyze ground and
airborne target acquisition, surveillance, electronic warfare (EW) and
command, control and communications (C1) systems and processes in realistic
countermeasures environments. Because of its ability to simulate complete
division/corpm-nized systems to the individual component/platform level,
BASEWAM is unique in its ability to determine total system requirements as
well as to measure system vulnerability, performance and effectiveness.

1QmA.La" Land, air.

ja3= Regional, up to corps vs. army-sized area of operation.

Znyi.rginmgj~a Digitized terrain; weather effects played implicitly through
sensor and platform performance; high iesolution simulation of the electronic
battlefield.

oE.ce Comoomitiona Can be tailored to the individual stt~y. Typically,
sensor and 9W systems, C' links and nodes, and countermeasure systems are
depicted at the system/platform/element level for both Red and Blue. Target
arrays may include a combination of individual and aggregated target elements.

Scove of Conflicts Conventional, with associated fire support. May be
specialized to concentrate on air defense. Emphasis on electronic battlefield
considerations.

MiII.on ArLas Air Defense; Reconnaissance, Surveillance and Target
Acquisition (RSTA); Intelligence/glectronic Warfare (IEW); C'; Fire Support.

Level of Detail of Processes and Eriti High resolution, explicit
simulation of sensor, LW, C', fire support/.;uiiturmeasurs system/subsystem
enti.tie and operations. The procobsss of tarr.et acquisition, target
processing, C', and the active and passive countermeasures to these processes
are all explicitly simulated. The effects of terraii, conditions on radio
frequency wave propagation and line-of-sight kre played for all sensors,
communications links, slactrunic support measures (ESM) and counternisasures
(ECH).

CONSTEUCTION:
Human Partil,13atn: Not required or permitted.

lim2 UZqgujj2: Dynamic, time-step.

•atment of andomnesst Deterministic, expected value.

fildedneoa. Two-sided, symmetric but may be run in an asymmetric mode with
either or both sides reactive.

L = : Target arrays are scripted.
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PLANNED IMPROVEM1ENTS ND MODIFICATIONS: Incorporation of air defense
engagement module.

INPUT: Digitized terrain, organizations/nodes and scheme of maneuver for
systems to be explicitly represqnted, detailed performance of systems and
subsystems played, scripted target array.

OUTPUT: Computer printouts with statistical analysis as desired.

HARDWARE AND SOFTWARE:
ComDpter(OSI: VAX 11/780 (VMS 5.3) or VAX Station 3100 Model 40 (VMS 5.3).
Storaces Source - 33,000 blocks, data/output- 75,000 blocks.
Pe•2.herals: Printer, graphics workstation/terminal.
L g: VAX FORTRAN V. 5.4.
Documentation: Available, but not published.

SECURITY CLASSIFICATION: Unclassified; data typically classified.

GENERAL DATAt
2AAV : Man-weeks to man-months depending on scope and availability of

scenario and numbers and types of systems played.

CPU time per Cycles 10-15 hours with postprocessing for tyrical
division-level scenario of 6 hours duration.

D"ta Oitout Analysis: Hours to man-weeks depending on research issues.

Fregue njv o Use: Two or more major studies per year.

Uhersi E&S Corp., U.S. Army Air Defense School, Vulnerability Assessment
Laboratory.

.ommentr- BASEWAM is proprietary software owned by the E&S Corp.
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TITLE: BATMAN & ROBIN - Friendly Interfaces for Performance Measurement.. DATE IMPLEMENTED:

MODEL TYPE: Decision Support System.

PROPONENT: Department of the Navy.

POINT OF CONTACT: Dr. Pat-Anthony Federico, Navy Personnel Research and
Development Center (NPRDC), Code 15, San Diego, CA 92152-6800.
Commerciul (619) 553-7711; AV 553-7777; FAX: 619-553-0477.

DESCRIPTION:

A. Overview: BATMAN (Battle-Management Assessment system) is being
developcd to assess how well individuals can allocate, deploy, and manage air,
surface, and/or subsurface tactical asset3 during simulated sea battles in
many warfare areas. ROBIN (Raid Originator Bogie Ingress) is being developed
to rapidly generate Red force raids comprised of a large number of air,
surface, and/or subsurface tactical assets against Blue naval task forces or
land bases in many warfare theaters. In order to complete the creation of a
scenario, the user also specifies in ROBIN Blue force tactical resources that
will be available in BATMAN for allocation, deployment, and management as well
as Green or neutral force air, surface, and/or subsurface movements. Together
BATMAN & ROBIN form a desk-top, computer-based, performance-measurement system
incorporating high resolution graphics, low level modeling, and artificial
intelligence techniques to fill the gap between board games that are run in
real or fictitious time with subjective assessment and inappropriate feedback
and very expensive and man-hour-intensive, mainframe-based simulacors. Two of
the major contributions of these dual systems are very friendly human-computer
interfaces and automated performance measurement.

B. Atpropriate Uses: Because of the nature of their generic software and
independent data bases, as well as the potential for incorporating different
computer models, BATMAN & ROBIN can be used for a variety of functions 1)
trainir.g and testing tactical knowledge, 2) planning and decision aiding for
tactical situations, 3) dev' oping and evaluating tactics themselves,
4) analyzing and evaluating various tactical sensor, weapon, and communication
systems, 5) frontending sophisticated tactical computer models and complex
data bases, 6) interfacing tactical artificial intelligent and expert systems,
7) generating rapidly scenarios for tactical trainers, 8) prototyping
complicated scenarios for major wargaming systems, 9) orienting novices to
facets of naval warfare, 10) evaluating tactical display symbologies and
formats, and 11) providing an experimental environment for studying tactical
decision making.

C. Equipment Required For Use: BATMAN & R:OBIN are written in the "C"
programming language and run on the SUN-4 family of computers; e.g., 110,
260C, 280S, Sparcstation 1, 2, 330, and 370, as well as the Navy's Desk-Top
Tactical Computer (DTC) 2 under SUN Microsystems Release 4.1.3 of the UNIZ
operating systems. These systems are completely documented and properly
commented to facilitate integration of various validated and verified computer
models to these friendly human-computer interfaces.

D. Inputs Reauired for Use: ROBIN creates scenarios that can be saved, and
subsequently presented sequentially or randomly in BATMAN. Also, ROBIN can be
uced as a rapid scenario generator ii.dependently of BATMAN; i.e., it can be
adapted to front-end systems such as BFIT (Battle Force Inport Trainer), REAS
(Research, Evaluation, Analysis System), as well as others. BATMAN & ROBIN
use data bases which are independent of the simulation software to store the
parameters, attributes, and characteristics of Blue, Red, and Green platforms.
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Currently, these values are unclassified or sanitized; however, they can be
made classified by using the friendly graphic interface.

E. Processenq Technicrues for Input: Since they present an animated,
computer-based, simulated model, metaphor, oe microworld to the user, BATMAN &
ROBIN require direct-manipulation of icons or graphic objects on the computer
screen by using a mouse. These systems assume that the operator has some
knowledge of Blue, Red, and Green force platforms, sensors, weapons, and
tactics.

F. Output Consists of: BATMAN assesses the tactical decision making of the
individual managing the entire battle, or any of its components in terms of
composite warfare structure, by measuring performance automatically and
objectively against multivariate criteria which are immediately feedback to
the user at the end of each scenario. These measures are saved by the system
for subsequent statistical analyses, and are available for formative and
summative evaluations of performance.

G. Use of Output: output can be employed according to the uses specified
in paragraph B. above.

REFERENCES: NPRDC TN 89-18 BATMAN & ROBIN: Rationale, Software Design, and
Data base Descriptions; NPRDC TN 93-XX Human-Computer Interfaces for Tactical
Decision Making, Analysis, and Assessment Using Artificially Intelligent
Platforms: Volume 1, Software Design and Data Base Descriptions for BATMAN &
ROrIN.

ALTERNATIVE APPROACHES: None are known at this time.

STAGE OF DEVELOPMENT: Direct-manipulation human-computer interfaces for
electronic warfare, neutral or Green forces, and a relational data base for
platform parameters have recently been added to BATMAN & ROBIN. Also,
artificially intelligent or smart platform behavior have recently been
incorporated into these systems.

HOW TO OBTAIN BATMAN & ROBIN: These systems will be provided to Department of
Defense (DoD) organizations for specific research and development projects, if
the commanding officer of the requesting agency, or someone comparable, signs
a formal memorandum of agreement with the commanding officer NPRDC restricting
the use of BATMAN & ROBIN. For example, these systems are not to be employed
for tactical training and testing at this time The computer models and data
bases currently used have not been validated or verified. The development has
focused on creating the human-computer interfaces--not the computer models or
data bases which are already widely available throughout DoD. Anyone
interested in ut.ing these systems contact: Dr. Pat-Anthony Federico, NPRDC,
Cod& 1, San Diego CA 92152-6800; (619) 553-7777; AV 553-7777. Strongly
cL-Lq .... that those interested call before preparing a written request.

COMMENTS: The generic nature of BATMAN & ROBIN allows the user to add or
delete platforms at will without rewriting the software. Also, the modularity
of the code permits the incorporation of different computer models for various
sensor, weapon, communication, and environmental systems. The SUN-4 family of
computers allows the running of models written in different languages
simultaneously; e.g., "C", ADA, MODULA-2, FORTRAN 77, PASCAL, at-' COMMON LISP.
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TITLE: OBS - Brigade/Battalion Battle Simulation.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and education.

PROPONENT: Combined Arms Cominand-Training (CAC-TNG), National Simulation
Center (NSC), Ft Leavenworth, KS 66027-7301.

EOINT OF CONTACT: MAJ Lehnherr, (913) 684-3189, AV 552-31L9.

PURPOSE: To provide battalion and brigade commanders and their staffs an
environment to train in the execution of AIRLAND battle doctrine at the
tactical level of war. BBS is used primarily as a Command Post Exercise (CPX)
driver.

DZSCRIPTION: BBS is a system of computers networked together to provide the
driver for CPX or command staff training. The simulation operates as a two-
sided, free play, real-time training environment. The system plays air and
ground warfare between opposing units and the resupply, medical, and
maintenance required to support the conflict. It is a high resolution model
which represents weapon and support sybtems at the item level.

Domain: Land and air.

Ap__: Accommodates any 10,000 to 30,000 square kilometer land arm&.
Several data bases are currently available, others have been proposed.

Envir~nment: 100 m X 100 m square based. Models terrain relief for LOS and
mobility, roads, rivers, barriers and built-up areas (cities). Models time of
day and weather.

Force Composition: Army forces, Blue and Rel.

Sove of Conflict: Conventional, nuclear and chemical warfare, both Blue
and Red (mid and high intensity conflicts).

Mi 9 •': Conventional, nuclear and chemical Air Land missions.

Level of Detail of Processes and Entities: Nominally models down to Platoon
luvel for Battalion CPX, down to company for Brigade CPX. Can model squads,
single vehicles/soldiers and single aircraft for reconnaissance or other
ztecial missions, but model is more efficient for smaller number of units.
-.;e.onnel modeled by MOS for each entity. Movement, conflict and Comb.t
Damage Assessment (CDA) affe.;t supplies, ammunition and POL levels for all
entities. Communi.ations and IEW affects on communications are also modeled.

CONSTRUCTION: Distributed processing among up to 10 H4icro Vax computers;
video disk technology for terrain representation; IEV graphic overlay of video
displayed maps. Presently being replaced by Amiga graphic drivers., The
simulation is a real-time, man-in-the-loop, free play system which responds to
the desires of commanderr in the field. Interface to the model •.s through
controllers which play s.bo,.dinate units, therefore making the simulation
trancparent to the traini.i; audience.

LIMITATIONS: Limited to pl.ay torrain types available as digitized data with
video disk display.

PLANNED IMPROVEMENTS AND MODIFICATIOn6: More terrain areas, Amiga graphics,
multi-stations per Micro Vax.

INPUT: Movement/conflict orders, unit names/1ocations, resupply.
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QUTPUI: Conflict rueolution, battle damage, personnel and logistics losses,
alerts, reports, graphic battle depiction.

HARDWArE AND SOFTWARE:
Computer (OSfl Digital Equipment VAX/VMS.
Storage: 2 hard drives of 71 Meg each.
Periph2'jl: Terminals, printers, TV, IEV graphics processor.
Lanaa: MODULA-2.
Documentation: Under control for deliverable.

SECURITY CLASSIFICATLON: Unclassified.

GENERL DATh 3
2atna Ba: 1 week.

CPU time per Cvcit: Interactive free play.

Data Outout Analysis: N/A.

Freguengy of Use: 160 times per year.

Users: Battalion and brigade command and staff.
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TITLE: BCOM - Battalinn Combat Outcome Model.

DATE IMPLEMENTED: 1985.

MODELTYE: Analysis and Semi-Automated Forces Driver.

PEROOOgNT. 5DM International, Inc., 2600 Garden Road, Monterey, CA 93940.

2OjNT OF CONTACT: Dr. Wm. Bruce Weaver, (408) 649-3880; Mr. Lww Henderson,
(408) 649-3880.

PURPOSE: BCOM is used to evaluate vehicle, weapon, and force effectiveness
for new hardware and tactics. Ii has also been used for training evaluation,
force mix de.'ermination, and resource planning. It can play back NTC data in
the same graphical. f.rmat as computer generated battle displays. A three
dimension display window permits the user a view from any vehicle or point in
the battlefield. It can also use manned simulators or fielded equipment for
vehicle inputs for any number of battlefield entities.

DESCRIPTION '
Dmjjj: Land and air.

S§= i Individual vehicle to Battalion. Can use any available digitized
terrain.

EfyJronmena: Continuous resolution. Resolution-independent but typically
uses 12.5 meter resolution digitized terrain for 2-D and lower but variable
resolution for 3D displays. Cities, forests, relief, weather, and time of day
are played. Intervisibility calculations have been validated with field
tests.

Force Composition: Joint and combined forces, Red and Blue.

SCOoe of C0nflict: Conventional, unconventional, and postulated weapons.

Mission Area: All land combat including attack helicopters,

Level of Detail of Processes and Entities: Typically, lowest level of
detail is vehicle level but components (e.g., IR detection systems, low
observable components) are sometimes included. Modular system implementation
permits level of detail to be easily altered to fit problem. Attrition,
movement, etc., are all modeled at the vehicle level. PATHFINDER, the
scenario design program, deals with any unit level from vehicle to battalion;
then it propagates the scenario to the vehicle level.

CONSTRUCTION:
Human Participation: Not required after scenario design; however human

participation is permitted. Analytical applications typically run without
human participation; training applications run both with and without human
participation. When human interaction is used, the model Ueoss notvt- I for
decisions.

Time Processina: BCOM is a dynamic time-stepped model. The time-step
length is user specified and can be synchronized to real-time.

Treatment of Randomness: BCOM is a stochastic model using empirical
probability distributions derived from Real-Time Casualty Assessment
Experimentation employed primarily in a Monte Carlo format.

Sidedness: Two-sided, asyntmetric, both sides reactive.
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LMTTO: No dynamic automatic mission planning. No dismounted infantry.
No fixed wing aircraft.

PLANNED IMPROVEMENTS ANJQMODIFICATIONS: Dynamic, automatic and manual,
mission planning. Integration with SIMNET/CCTT as SAFOR Driver.

INPUTt Digitized terrain. Pk tables. Force mix. Special weapons
characteristics.

QOUTU: Time history of battles. Statistical analysis of weapons and force
effectiveness.

HARDWARE AND SOFTWARE:
ComiputerOSJ: PC (limited version) with DOS. SUN (2-D display only) with

UNIX. Silicon Graphics (includes 3-D windows) with UNIX.
Storaoe: PC - 640 Kbytes. Workstation - A few megabytes depending on

force mix.
Peripherals: Mouse required for PATHFINDER. Some technique for importing

terrain data.
FORTRAN and C.

Documentation: Generally modest. Some user level and extensive in-line.

SECURITY CLASSIFICATION: Unclassified without Pk data bases. Unclassified Pk
table available.

GENERAL DATA:
2.aB Assuming available digitized terrain, data base takes a few

hours to a few days to prepare.

CPU tiMe yer Cycles Without 3-D graphics, about 20 battalicn-ltvel battles
per hour. With 3-D graphics, about 3 battalion-level battles per hour.
Real-time in real-time mode.

Data output Analysis: Postprocessor generates force and vehicle statistics.
Mines, smoke, etc., also analyzed. Limited graphical displays (time history
of force drawdown). Detailed engagement data available.

Freauencv of Use, 3-4 studies per year.

Users: C&GSC School of Advanced Military Stu4;ies; Army Remearch Institute
(foi NTC Playback); Los Alamos Advanced Technology Assessment Center.

Comments: Menu-driven set up. Preprocessor, PATHFINDER, performs extensive
terrain analysis, intervisibility displays. 3-D examination of positions and
avenues of approach is supported.
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.Tfl81 BEST WEAPON.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: AD/XRP, Directorate of Plans and Integ.'ation, Elgin AFB, FL 32542-
5000.

POINT OF CONTACT: Mr. Martel or Me. Willis, (904) 882-4151.

QURPOSE: The purposs of the BEST WEAPON co:iputer model and data base system
iL to provide analysis in support of the Armament Division Non-nuclear
Armament Plan and the HQ AFSC Armament Mission Area Plan. The BEST WEAPON
model and data base system assesses inventory, developmental, and conceptual
non-nuclear munitions as part of total weapon system concepts.

DESCRIPTION:
292M!a: Land and air.

Span: Theater.

En onm• n•: Day, night, and weather; three theaters; and three time
frames.

Force CS osm • ntion For each theatwr: 20 aircraft types, 58 weapons,
85 targets, and 60 avionic types (SAR, LANTIRN, etc.).

SgOpe of Gonflict: Conventional, theater (no chemical warfare).

Mission Area: Defensive counterair, offensive counterair, lethal
suppression of enemy air defense, air-to-surface fixed, and air-to-surface
nonfixed.

Level of Detail of Processes and Entities: Entities: Single weapon, single
aircraft, and single avionics package going against a single target.
Processel: Calculates aircraft remaining, targets killed, and weapons
expended using attritior and effectiveness data for each aircraft, weapon,
avionic, and target combination.

CONTRUCTION:
Human Particivation: Required for data base preparation and initial case

variables input. These variables are theater, year, mission area, mobility
option, threat, and weapon candidates.

Time Processing: Dynamic, time-step model.

Treatment of Randomness: Deterministic, value generated as a function of
expected value.

Sidedness: N/A.

LIMITATIONS: 20 aircraft, 58 weapons, 60 avionic, and 85 targets.

PLANNED IMPROVEMENTS AND gOVIFICATIONS: Data base management, air-to-air
methodology, .ncreas. aircraft and weapon capability, target acquisition
methodology, and caýra.tility to analyze mines.

INPUI: Aircraft, sortie rates, attrition drawdown, mission capability rates,
weather frequency, payloads, number of passes, single pass expected kills,
attrition, target acquisition, targets, and target/sortie allocation.
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OUTPUT: Targets killed, aircraft remaining, and weapons expended.

HARDWPRE AND SOFTWARE:
Computers VAX.
StorFage: 2,000 storage blocks for progranis and 50,000 storage blocks

for data.
Peripherals: Printer.
Lanouaae: FORTRAN 77.
Documentation: Fully documented.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Djat Base: 1 day to 6 months.

CPU time per Cycle: Varies depending on mission area.

Data Output Anivysis: Ongoing.

Freauencv of Use: Weekly.

Useras AD/XRP, Directorate of Plans and Integration.

Comments= None.
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TITLE: BETA.. DATE IMPLEMENTED: 1981.

MODEL TYPE Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF QONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PRO: The purpose of the BETA program is to calculate the probability that
a missile with a blast-fragmentation warhead will kill an aircraft target.
The prog-yram determines whether a missile flying by an aircraft will fuse its
warhead, and then calculates the effect projectiles from the warhead blast
have on the target. The output is Probability of Kill (Pk).

DESCRIPTION: Three modes of trajectory generation are avdilable to the user.
In the random or Monte Carlo mode, guidance system errors are taken into
account by calculating kill probabilities for many parallel but randomly
distributed trajectories. In the parametric mode, the model generates many
parallel missile trajectories uniformly distributed at a specified radial miss
distance or in an elliptical distribution.

The program output can be used to plot curves of single-shot kill probability
as a function of Circular Error Probability (CEP) and Pk versus miss distance.
In the single-shot mode, components of miss distance are specified for each
missile trajectory. This mode LN suitable for simulator Ptudies, i.e.,
calculating kill probaktilities associated with individual missile
trajectories.

The program calculates kill probabilities for several different warhead. fusing-to-detonation delay times for each trajectory in any of the above
modes. In addition, four different warhead fusing models are available in
BETA. Thus, parametric studies can be conducted to determine the optimum
fusing conditions.

The mathematical simulation is based on events which occur during the terminal
phase of a missile-target interception. These events occur subsequent to the
lapt moment at which the missile can make any change in flight path as a
result of information received from its guidance system.

The target vehicle is represented in terms of a set of blast contours, within
which missile detonaticn produces severe structural damage, and a
ronfiguration of critical components vulnerable to fragments and their
structural masks. The probability of detonation within the blast contour and
the probability that each vulnerable component has been hit by fragments are
determined. A detonation within the appropriate blast contour Is assumed to
represent a certain target kill; i.e., the kill probability is 1.0.
Vulnerable components struck by fragments are assumed to be destroyed
fractionally. If a blast kill is not registered, vulnerable component kill
probabilities are combined with eah other, as required by the definition of
the aircraft as a system, to determine the overall kill probability.

Constant velodities are assumed for both target and missile. The direction of
approach of the missile toward the target is % parameter in the input data.
The missile trajectory is parallel to a straight line designed the "perfect
homing line".

BETA has three different modes: parametric, random, and single shot. In the
parametric mode, the model generated a specified number of missile
trajectories parallel to the perfect homing line and uniformly distributed
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about it at specific radial miss distances. The arithmetic average of the
kill probabilities for all intercept. at a given radian miss distance in used
am the value of kill probability for that distance.

In the random or Monte Carlo mode, guidance system errors are taken into
account by assuming that all missile trajectories for a specified intercept
geometry are parallel to the homing line and are distributed around it in a
bivariate normal distri~bution (circular or elliptic).

in the singlea-shot mode, components of miss distance are specified for each
missile trajectory. This mode of operation is suitable for use with simulator
experimentu to estimate the kill probability associated with individual
missile detonations.

For each target vehicle, a scale drawing of the top, front, and side views in
required. Measurements taken from these drawings constitute the bulk of
computer inputs. Target points are categorized as:

- Fusing points which define the target vehicle surface,
- Masking points which define components having the ability to

shield other components from fragment strikes, and
- Vulnerable points which belong to components whose performance is

impaired by a fragment strikii.

The warheads under consideration produce both blast and fragment kills.
Detonation of the warhead within the aircraft blast envelope will bring about
a blast kill, and overall defeat of the aircraft due to massive structural
damage.

Fragment kills, on the other hand, are local In nature and pertain to aircraft
components, such as pilots, engines, fuel, and electronic equipment. A
fragment kill of a particular component occurs when the speed and striking
angle of a fragment are favorable to penetration of the component. In the
model, the fragments are assumed to travel in an expanding lethal band on the 0
surface of an imaginary sphere.

The model employs a fixmd-angle, fixed-cut-off range fuse. Fusing is assumed
to oeccur at the ea~rliest time of interception of the surface of the truncated,
right circular cone (representing the range of fuse effectiveness) by a target
point designated as a fusing point. If deaired, up to 11 equally spaced delay
times (and detonations) can be specified.

iINU: BETA has four different input files depending on the operating mode:

- Target generation.
- Vulnerable area tables and probability formula.
- Blast contour.
- Case parameters.

OUTPUT: The program output consists of the input variables, the number of
blast kills, and Pk tables for each of the components and the total Pk for the
aircraft. There are Pk tables for each of the trajectories and detonation
points and a Pk table for the average over the different detonation point
cases.

HARDWARE AND SOFTWARE:
Compter: VAX 11/780.

Storac: 272,865 bytes.
Lanaaae: FORTRAN IV.

Documentation: User's Manual.
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SECURITY CLASSIFICATION: Source Code is Unclansifid.

* ~GEHERAL DATM
Time Reauirementu*: Compilation time: 80.56 seconds; Typical run time: 2

minutes. *Actual compilation and run times will vary greatly depending on the
complexity of the target description, the number of trajectories and
detonation points to be computed, and so on. Tho times given above are for,
the simple, single trajectory and detonation run.

Userst DDM Corporation; Lockheed Aircraft Services; Loral Advanced
Projects; SAIC; The Rand Corporation.
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TITLE: BICM - Battlefield Intelligence Collection Model.

DATE IMPLEMENTED: January 1989.

sJrFL TYPE: Training and Education.

IIQNS: U.S. Army Combined Arms Command-Training, ATTN: ATZL-CTB,
Fort Leavenworth, KS 66027.

EO.QTOE CONTACT: LTC DeWitt, USACAC-TNG, Battle Cormmand Training Program
(BCTP), Fort Leavenworth, KS, AV 552-5461, COMM (913) 684-5461.

rE To provide intelligence sensor reporting of thw battlefield to the
corps, division and brigade Tactical Operation Centers (TOCs). BICM uses the
Corps Battle Simulation (CBS) battlefield ar its input each time cycle. BICM
provides the intelligence reporting for a CBS Corps or divioion command post
exercise or BCTP warfighter exarciise.

02min: Air and land.

Spans Region through theater.

Environment: Terrain modeled in 3ktu hexes.

Force Comoosition: Joint forces.

icope Qf Qonflict: BICM only aav, su battltfield entities, there is no
confldte mvnýeel:d.

iss.ign Ar.3as Intelligence command and control.

Level of Detail of Proceunes and Entitisi Units are modeled to the
individual sensor (i.e., airborne sensor, one individual-HUMINT, etc.).

CONSTRVCTIONt
Human Paetigciationt Man in the loop for sensor mission input and

interpretation of sensor output.

TiMe.Processing: Time-stepped at any desired length (usually
15-20 minutes).

Treatment of Flndom:ng: Sensor characteristics are described with
probabilitise that are evaluated with random numbcr draws.

Sidedness: Two-sided.

LIMITA NS: Depends on CBS for battlefield situation. Intel controllers
required.

PLANNED IMPROVEMENTS AND MODIFICATIONS% Reports sent directly to TOCE.

INEUt Interactive order input from controller staff.

OUTPUT: Printed sensor reports.

HARDWARE AND STORAGE:
§QM9_tmp_ DEC MICROVAX II and two 150MB disks.
Utoraqge N/A.
p.eJri j: Four VT330 terminals, one or more LA210 printers.
L as FORTRAN.
Pocumentation: Operator manuals and programme: manuals.
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SECURITY CLASSIFICATION: Unclassifiid - can be secret if thi, CBS exerciso is
secret.

GENERAL DATA:
Date Base: Battlefield data nase ij automatically extracted from the CBS

data base. The sensor charactristic iata base is interactively built in a
day.

CPU time per Cycle: Time cycle if "Rually 20 minutes with 10 minutes CPU
required to process.

Data OuQput Analysit: BICM holds al) sensor reports in a data base that can

be queried for analysis.

Fr•euencv of Uses Used in every BCTP WFX (14 times per year).

Uaers: Battle Command Training Program, Fort Leavenworth, KS.
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TITLE: BLDM - Battalion Level Differential Model.. DATE IMPLEMENTED: 1975.

MODEL TYPE: Analysis.

PEOPONENT: Vector Research, Incorporated, PO Box 1506, Ann Arbor, MI 48106.

POINT OF CONTACT: Stanley L. Spaulding, (313) 973-9210.

PURPOSE: BLDM is a research and evaluation tool used in systems effectiveness
and weapons mix studies.

DESCRIPTION:
Domain: Land.

Span: Blue company to battalion-sized forces engaging Red regimental-sized
forces.

Environment: Digitized terrain for representation of cover and concealment;
some limited treatment of other battlefield environmental conditions such as
day/night and smoke.

Force Composition: Combined arms forces including armored vehicles,
dismounted antitank weapons; attack and scout hrclicopters, and artillery (the
latter as firers but not as targets).

co f Conflict: Conventional weapons, including smart munitions.

Mission Area: Direct fire engagements with indirect fire support.

Level of Detail of Processes and Entities: Entities are represented as. groups of systems, each consisting of one or more co-located weapons of a
single type. Process models that determine acquisition and attrition of and
by opposing groups consider physically measurable characteristics of the
weapons such as pinpoint acquisition probabilities, non-pinpoint acquisition
rates, firing times, dispersions and biases, round r: liabilities, and
probabilities of kill given a hit.

CONSTRUCTION:
Human Participation- Not required; some scheduled changes are permitted.

Time Processing: Dynamic, time-stepped model.

Treatment of Randomness: Deterministic--employs differential equations to
approximate expected attrition over time.

Sidedness: Two-sided, symmetric.

LIMITATIONS: No fixed-wing tactical air; all movement is preplanned.

PLANNED IMPROVYFMENTS AND MODIFICATIONS: Minor improvements are frequently
made to support specific study needs.

INPUT: Initial numbers of weapons by type and location, movement over time,
cover and concealment, round and target choice criteria, target acquisition
data, weapon performance data.

OUTPUT: Engagement history including numbers of survivor, killer-victim
scoreboards, and cumulative rounds fired by type, all as a function of time
into the engagement; summary statistics based on these detailed outputs such
as force ratios and loss exchange ratios.
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HARDWARE AND SOFTWARE:
Computer: Not dependent on any particular hardware or operating

system; hlas run on a number of mainframe and minicomputers.
Storage: 680,000 bytes.
Peripherals: No special peripherals are required.
Language: FORTRAN 66.
Documentation: Users Manual describes original model; limited documentation

exists for significant enhancements made to original model.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Two or three person days to incorporate extensive modifications

into an existing performance data base; several person weeks to develop an
entire new scenario and performance data base.

gEpu timejer C,-cle: Approximately ten seconds per simulated engagement on
an IBM 3090 mainframe.

Data Output Analysis: A few hours to a few days are required for analysis

of a set of parametric runs.

Freouencv of Use: Two or three studies per year.

Users: Current active user is VRI; former users have included a number of
organizations in government and industry.

Comments: BLDM is one of many variants of the differential models of combat
developed by VRI. Models in this family have included the Bonder/IUA model,
AIDM (AMSAA Improved Differential Model), TRACOM (TRASANA Combat Model),
AMSWAG (AMSAA War Gaming Model), and many others. A more aggregate version of
the model is used to assess the results of direct fire engagements in a number
of division through theater-level models, including tho Army's corps-level
model VIC. Users of the DLDM family of models have included HQDA (Weapon
Systems Analysis Directorate, Office of the Chief of Staff), AMSAA, TRASANA

(now TRAC-WSMR), CACDA, Weapons Command, the Marine Corps, a variety of other
government agencies, and several industrial users.
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TITLE: BLOCKBUSTER.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Traini:g and education.

PROPONENT: Office of the Training Simulations System Manager (TSSM), The
Combined Arms Training Activity (CATA), Ft. Leavenworth, KS 66027-7000.

POINT OF CONTACT: CPT John Hughes or SFC Albert J. Malveaux,
AV 552-3395/3189.

PURPOSE: BLOCKBUSTER is designed to train company commanders and staffs in
staff procedures while operating in urban areas.

DESCRIPTION:
Domain: Land (urban).

Span. Primarily designed to company commanders.

Environment: BLOCKBUSTER is an independently based simulation that can
handle day or night operations in all weather conditions.

Force Composition: Company and limited battalion assets.

Scope of Conflict: Conventional urban warfare.

Mission Area: Any urban terrain.

Level of Detail of Processes and Entities: Can process down to team level.

CONSTRUCTION:
Human Participation: Required for decinions and processes.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Uses randomly generated tables for combat
resolution.

Sidedness: Two-sided, asymmetric.

LIMITATIONS: Limited to company play in urban terrain.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: N/A.

OUTPUT: N/A.

HARDWARE AND SOFTWARE:
Computer: None.
Storage: None.
Peripherals: None.
Lanquage: None.
Documentation: None.

SECURITY CLASSIFICATION: None.

GENERAL DATA:
Data Base: None.

CPU time Per Cycle: No:.e.
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Data Output Analysis: None.

krecruencv of Use: BLOCKBUSTER In no longer a primary simulaticn; it wili
be replaced by automated simulations in aporo•imata]y 1992.

Users: Schools, Ft. Hood, Berlin Brigade.

Comments: N/A.
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,L: BLUEMAX II (Flight Path Generator).

DATE IMPLEMENTED: 1982-1983.

MDEL TYE: Analysis.

PROPONENT: Air Force Studies and Analyses Agency (AFSAA/SAG), Pentagon,
Rm 1D380, Washington, DC 20330-5420.

POINT OE CONQTAT : Maj. Fraley, DSN 225-5550 or Commercial (703) 695-5550.

PURPE: BLUEMAX II is an aircraft flight path generator for use in weapon
systems effectiveness studies.

jomain: Air.

Span: Individual.

Environment: Terrain relief.

Force Composjtion; Element.

Scope of Conflict: N/A.

Mission AreA: N/A.

L"veL of Detail of Processes and Entities: Single aircraft. Movement of
aircraft.

CONSTRUT1ION:
HuLnan Particioatlon: Required.

Time Processing: Dynamic, closed form.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: This Is a five degree of freedom model (sideslip is not
included).

PLANNED IMPROVEMENTS KJ§PDMODIFLCATIONS: None.

INPUT: Interactive input requiremonts depend on the type of maneuver desired
and are requested by the computer when an appropriate maneuver is designated.
Inputs include initial aircraft altitude airspeed, heading, pitch, weight, and
drag. Further inputs will be required for changes in pitch heading, 'G',
power constraints, and time for maneuver. Patch inplits include a "control
file" that specifies the desired square of maneuvers and tha parameters for
each. Aircraft aerodynamic and proj-u.aion data are containad in a data base.
Ligital terrain data is required fnr flight over terrain.

C,,C9PUT: Coittputer printouts listing aircraft position data, speed heading,
p.tch, roll, 'G', throttle setting, and AOA.

fARDWARE AND SOFTWARE:
Computer: IBM 3081 ,MVS), VAX 11/780 (VMS), PC-compatible (MS-DOS),SUN

(UNIX).
Peripherals: Terminal and printer.
Language: FORTRAN 77.
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Documentation: Documentation available from SURVIAC (Model Repository),

Wright-Patterson AFB, OH. 0

SECURITY CLASSIFICATION: UNCLASSIFIED (without data base).

GENERAL DATA:
Date ass: N/A.

CPU time Rer Cycle: 30 minutes.

Date Outout Analysis: N/A.

Freauencv of Use: 3 to 5 times per month.

Users: AFSAA/GAG, AFWAL/FIAA, AFOTEC/OA, SURVIAC.

Comments: output can be used by TAPM, ESAMS, TAC REPELLER, and RADGUNS.

0
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.T LE: BMDES - Ballistic Missile Defense Engagement Simulation.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: Coleman Research Corporation.

POINT OF CONTAC: Mark Patz, (407) 352-3700.

PURPOSE: BMDES is a research and evaluation tool. It was developed to
evaluate the performance of interceptors and their supporting elements against
ICBM RVs. It generates a detailed simulation of the one-on-one engagement
between interceptor and target, and has the additional capability of
simulating many-on-many engagements and performing ground defended footprint
analysis for various interceptor and radar systems.

DESCRIPTION:
Domain: Ground-based and space-based weapon systems, used in conjunction

with ground-based radar against space-borne threats.

SSan: Regional, local or individual.

Environment: Earth models include flat-earth and spherical. Earth is non-
rotating. ARDC-59 atmospheric model is used for computing pressure density
and speed of sound as a function of altitude.

Force Composition: RV targets vs. interceptors and commit radars.

Scope of Conflict: Blue-team ground-based radars and kinetic energy weapons
(KEWs) defending against red-team ICBM RVs.

Mission Area: Full-scale attack (also known as the "JCS mission"), Global
Protection Against Limited Strike (GPALS), and all other SDI missions.

Levlyf Detail of Processes and Entities: Interceptor is modeled as a
5-DOF missile. Alternate guidance strategies are modeled. Radar is modeled
using acquisition range, measurement frequency, and measurement uncertainty.
Radar error can be measured as a function of range to target or SNR.

g2NSTRUCTION:
Human Participation: Not required; the model is not interruptable (must be

restarted if interrupted); human participation is not permitted.

Time Processing: Model is dynamic, time-step.

Treatment of Randomness: Stochastic, Monte Carlo (with deterministic
processes).

Sidedness: One-sided, nonreactive.

LIMIT&ASINq: 10 on 10 engagements (10 radars, 10 interceptors against 10

targets); nonrotating earth.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None at present.

INPUT: Target mass properties, thrusts, drag characteristics, etc.;
projectile stage mass properties, attitude control, guidance algorithm; weapon
platform constellation size and orbital parameters; radar ground location;
intercapt windows.
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2VTUT: Results are oriented to graphical summaries. Engagement statistics
such as closing velocities, angles, miss distance, and intercnpt times, as
well as any simulation variable.

HARDWARE AND SOFTWARE:
omr~uter: Designed to run on a VAX with a VMS operating system or on

PC with DOS.
Storage: 8000 blocks.
PerIjheral: Terminal. Printer with graphics cupability is useful for

printing out .plt files,
Lanauaae: VAX FORTRAN (VAX) and Pascal (PC).
Documentation: Documented in two Version 3.1 manuals (Analyst manual, U3er

manual).

SECURITY CLASSIFICATION: UnclassifLed, but input and output files may be
classified.

GENERAL DATA:
12ata ase: N/A.

CPU time per Cycle: Scenario dependent (aim-time is nominally about 1/2
real-time).

Data OutDut Analvyis: Postprocessors aid significantly in understanding the
data. CRC proprietary graphical programs 'plotplus' and 'view' are used.

Freauencv of Use: Frequently.

Users: Coleman Research Corporation.
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TITLE: BODESIM - Barrier/Obstacle Deployment and Effectiveness Simulation

Model.

DATE IMPLEMENTED: 1987.

MODELTYP: Analysis.

PROPONENT: U.S. Army Ergineer Waterways Experiment Station, ATTN:
CEWES-EN-A, P.O. Box 631, Vicksburg, MS 39181.-0631.

POINT OF CONTACT: Phillip L. Doiron, (601) 634-3855.

PURPOSE: BODESIM is used primarily to analyzw the deployment and
effectiveness of countermobility obstacles in realistic terrain and
environmental conditions. The model can simulate the deployment and
effectiveness of U.S. obstacle systems and will have the capability in the
near future to simul&te the deployment and effectiveness of foreign obstacle
mine systems. BODESIM can be used to produce tactical decision aides for a
battlefield commander.

DESCRIPTION:
D-omja: Land.

Span: Based on 1:50,000 scale map quadrangle.

Environment: Grid-based. Each 100m grid cell contains the terrain and
environmental descriptions of the area. These terrain descriptions can
include the tcpographic elevation; vegetation type, height, and density; soil
type and moisture content; water depth, width, and velocity; urban structure
height and density; and road type and width. The environmental descriptions
can include the type and amount of precipitation and the snow depth.

Force ComDosition: Obstacle system assets, both BLUE and RED.

Scope of Conflicti Conventional and unconventional.

Mission Area: Countermobility operations.

Level of Detail of Proresses and Entities: Simulate the performance of each
individual obstacle emplacement system. The simulation is geared primarily to
analyze the interactions of the obstacle systems with the terrain and
environmental conditions occurring in the selected minefield areas. The
obstacles can be located anywhere on a 1:50,000 scale map quadrangle and can
be of any aize and configuration.

CON STRUCT.ION:
Human Participation: Required to select the obstacle system parameters.

Time Processing: Static.

Tgeatment of Randomness: Deterministic.

Sidedness: Two-sided, symmetric.

LIMITATIONS: None.

rLANNED IMPROVEMENTS AND MoDIFICATIONS: In the near future, forei.gn obstacle
emplacament systems will be included. BODESIM will be implemented on an MS
DOS-based PC.

INPUT: Relevant terrain and environmental factors and obstacle emplacement
system characteristics.
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QTU: Produces graphical display and tabular printouts of obstacle
emplacement and effectiveness performance.

HARDWARE AND SOFTWARE:
Comput Designed to run on a MicroVAX computer with VMS operating

syvtem.
Storaae: 4.5 MB required to run the model.
Peripherals: Minimum requirements: 1 printer, 1 Raster 380 graphics

terminal, 1 VT100 terminal.
L• : FORTRAN.
Documentation: Model description report (in preparation).

SECURITY CLASSIFICATION: Model in unclassified, but some data and model
outputs are classified.

GENERAL DATA:
Data 8ase: 3 months to prepare digital terrain data base.

CPU time per Cycle: 27.33 seconds.

Data OutDut Analysis: Manual.

Feency of Use: Used when required to support research and development
efforts.

Users: U.S. Army Engineer Waterways Experiment Station.

Comments: Model has been activated on the AirLand and Battlefield
Environment Test-Bed System.
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TITLE: BONeS - Block Oriented Network Simulator.

DATE IMPLEMENTED: 1989.

MDLTP Analysis (can also be used as training model).

PROPONENT: Comdisco Systems, Inc., 600 Lawrence Avenue, Suite 2B, lawrence,
KS 66049.

POINT OF CONTACT: William LaRue, (913) 841-1283.

RUP_ : BONeS im used primarily ao a researce. and evaluation tool that
provides an integrated, interactive, and graphical environment for simulation-
based analysis and the design of communication networks. BONeS minimizes the
amount of simulation code that a network engineer has to develop. Programming
is replaced by graphical definition of the network topology and protocol
functions that are translated by BONeS into simulation code. BONeS also
provides on-line help and error checking, as well as management of data bases
that contain simulation models and results. These features permit the network
engineer to concentrate on problem definition and analysis rather than on the
mechanics and mundane detailr of the simulation.

DESCRIPTION:

Domain: BONeS models all computer communication networks.

Span: Global.

Environment: Hierarchical.

Force Cmposition: N/A.

Scope of Conflict: N/A.

Level of Detail of Processes and Entities: The postprocessor analyzes and
displays the results of a simulation. It allows the user to specify a
conditional that selects the exact data from a probe file that is of interest
and rejects the rest of the data.

CONSTRUCTION:
Human Particivation: Required for model development and specification.

Time Processini: Dynamic, event-step.

Ireatment of Randomness: Stochastic, Monte Carlo.

Sidedness: One-sided.

LIMITIONS: Limited to determining network performance. Does not verify
protocol correctness.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Expanded module library, animation,
and topology editor.

INPUT: Graphically specified network topology, data structures, and protocol
functions are entered through a mouse-based window system.

OUTPUT: Simulation results (delayr, throughput, buffer uccupancy, atc.) from
the postprocessor ars displayed and are available as p-..ntouts or graphs.

HARDWARE AND SOFTWARE:
Computer: SUN 3 or SUN 4 under SUN/OS 4.0.
Storaae: 8 MB RAM, 1/4-inch, 60 MB cassette, 141 MB hard disk.
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Peripherals: Minimum requirement: Postscript printer.
Lnauaae: LISP and "C."
Documentation: Programmer's manual and user's manual.

SECURITY CLASSIFICATION: Unclassified.

GENER! DATA:
Da&, Bass: One hour to several months required to develop model.

CZy7 time ver Cycle: Dependent on data base size; large networks can take
hours.

DatU Output Analysis: Less than 30 seconds for typical problem.

Frequency of Uses Not yet determined.

ULers3 Comdiaco Systems, Inc., Air Force Systems Command (AFSC).

Comments: The BONeS product will be commercially available December 1989.
BONeS is the result of an AFSC Small Business Innovative Research effort under
RADC Contract F30602-87-C0013.
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TITLE: BOSM - Balance of Sustainment Model.

D •IMPLEMENTED: February 1990.

MQDE TYR Analysis.

PROPONENT: Office Deputy Chief of Staff Logistics (ODCSLOG).

POINT OF CONTACT:
CONTRACT TITLE: Family of Resource Predictive Models.

=_0_: Theron Fuller (703) 695-0432.
PMSDA (AO1: Pat Wakefield (703) 695-0432.
AGENCY: PMSDA.
FUNCTIONAL POC: Rose David, RMI, ODCSLOC, (703) 697-3122.

PURPOSE: The BOSM is a Resource Predictive Model developed for HQDA in
support of POM building process. BOSM provides HQDA with a sophisticated
analytical autrmated methodology for determining the optimum balance of
programmed resources and wartime planning capability. The BOSM assesses
weapons syst'em availability over time; inteqrates related end-items, secondary
items, ammunition, fuel, (and other classes of supply) required to sustain the
weapon system operability. With this model analysts can determine
requirements for classes of supply in the torm of "eaches" and "dollars"
necessary to dustain a given force, in a given theater of operation, for a
specified period of time.

poitaint Army, land.

Sia= Global, Theater, Regional War Reserve Guidance Letter (S), HQDA,
ODCSLOG, and AR-11 (S), HQDA, ODCSLOG.

Efvlirpnment None.

Force Composition: Army, (Active, Reverve, Guard) Component, (TOE, TDA, TDA
aug TOE) claimant level of detail (UIC and Non-unitsi.

ScoDe of Conflict: Weapon systems, as determined by HQDA, ODCSOPS/ODCSLOG,
published by SIMA, War Reserve Stockage List (WARSL).

Mission Area,: All conventional mission statements except unconventional
warfare.

Level of Detail of Processes and Enti•ken: The scope is from the smallest
Army claimant with a Unit Identification Code (UIC), to the total Army. For
example, the model can process sustainment for a single tank with its related
Class V, IX, and III, or it can process every tank with their related Class V,
IX, and III. This process can be applied to all 2500 War Reserve Stockage
Items (WAASL) determined by HQDA.

OQNSTRUCTION:
Hiuan Participatjons Required for decisions and processing, however the

BOSM can achieve a result with little or no user interface.

Time Processing: Depending on the scenario, the BOSM has the flexibility to
be dynamic or static. In the dynamic mode it is evant-step.

Treatment of Randomness: The BOSM is basically a deterministic model, that
uses computations based on factors, rates, and consumption data over time.
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Sidedness: The BOSM is a two-sided, symmetric, reactive model. It can be
tested by a single operator and operated by - few as 1 and can have as many
stations as required.

LIMITATIONS: The BOSM is developed specifically for predicting Army War
Reserve resources, for all classes of supply.

PLANNED IMPROVEMENTS AND MODIFICATONS: The BOSM is being enhanced to
encompass all classes of supply for the Army. The model is being demonstrated
to the Joint Staff for possible use as a sustainment model for all services.

INPUT: The BOSM takes as input all of the equipment requirement densities and
onhand data for every Army UIC, all of the onhand stocks stored at storage
locations world-wide, in every theater that they are deployed to during the
scenario period. The input includes factors, rates and consumption data for
all classes of supply.

OUTPUT: BOSM produces logistic resource data in the form of graphs, charts,
tables, printouts and summaries.

HARDWARE AND SOFTWARE:
Computer: Designed to run on IBM compatible 286 - 386 desktop

computer.
St~raae: 44 megabytes Bernoulli Box.
Perioheralg: Minimum requirements: 1 printer dot matrix or laser).
Lqnauav Clipper 5.0.
Documentation: Available.

SECURITY CLASSIFICATION: Secret.

GEUERAL DATA:
Data Base: They can be prepared by the functional analyst running the

model. One person would need approximately two weeks to prepare data bases.

CPU time %er Cycle: 2 - 5 minutes.

Data OutDut Analysis: On-screen analysis and hardcopies of data.

Freauencv of Use: Varies by HQDA staff agency, but it has been used many
times over the past year by those listed below.

U•2re_: PMSDA and ODCSLOG.

Comments: It is managed through a General Officer steering group madia up of
representatives of HQDA staff. It is continually upgraded based on prioritlea
established by the configuration control board.
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.TILE: Bottom Line.

DpAiTEI ._LEMEN-1.: September 1986.

MODEL TYPE: Training and Education.

EROPONEINT_ Air Force Wargaming Ce~nter (AFWC), Maxwell AFB, AL 36112-5532.

nOINT OF CONTACT: LT COL N. Coyle, AUCADRE/WGO, Maxw,,ll AFB, AL 36112-5532,
DSN 493-6618, Commercial (205) 953-6618.

.P.•[ E: Bottom Line, a seminar exerciip driver, is a budget impact analysis
program. It is a role-playing game designed to promote student understanding
of the executive-level d:tcision making rcocess, relationships involved in the
allocation of limited national rescurce" and the subsequent impact on the
state of tbe nation.

DESCRIPTIC¢:4
Pomain: PreEldent, cabinet and budget advisers.

_ran: Simulates the 4 years of a presidential tem

R.2KfrlnP±nt• Not applicakle.

rgComp9t.i0on: Not &pplicable.

iU o_ K pq.f i¢t. Not applicable.

4.i.sLcLnA__• k: Not applicable.

- De D.1_of, r s and Entities Cabinet level of detail with 17
a -As of budget manipulation. Areas include both receipts and expenditures.

i Required for budgeting decisions and resource
Allocat Lono.

TIJiM•.'ses9r•_: .3tudents must comwle.e all 4 game years within 3 houra.
Bototom Line maintains the game clock.

Tr~ifl~..~L~jn1 �. 3ottom Line is deterministic except for the
prob" ility of conventiornal wr. Its algorithins, based on current economic
then-y, Incl,•ie Okun's Law and the Phillip's Curve.

kidedn9.•q: Bottom Line is a sing1ti-sided game with each team attempting to
maximize enrd-vame points. Many teams may participate, with the end score
being manually ,onompare6 to Jeteirmine an ovi,,all result.

Lii1 IOAiN.•' Thim g.Nme loses not accurately ac,-ount for econometric anomalies
of tho Phillip's Curv&.

_.__Q LL. : None.

1TrLOi: Bottom Liiie simnulat*s 4 years of play. At the begL'oning of each year,
,,layers enter political and economic docisions concerning:

I. !,S. Foreign Aggresnivenesp.
2. TndivO.dial Income Taxes.
1. Cotzpo~r # Tncome Taxeo.

4. 5ýc' a! Ineu,'ance.
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5. Excise Taxes.
6. Estate and Gift Taxes.
7. Miscellaneous Receipts.

National Expenditures:

8. National Defense.
9. International Affairs.

10. Space and Technology.
11. Health and Welfare.
12. Corm.unity Development.
13. Veteran's Benefits.
14, Agriculture.
15. Commerce and Transportation.
16. Education and Training.
17. General Govgrnment.

QUEU: Bottom Line calculates and reports the impact of the decisions on the
national economy. The player can then "what-if" the political-economic
decisions until acceptable results are obtained. The player then moves on to
the next year. At the end of the fourth year the player vhould satisfy the
following Parameteru:

a) Reelection in 1988.
b) Probability of nuclear war below 7 percent.
c) Unemployment at or below 4.9 percent (full employment).
d) Achieve real GNP growth of 3 percent per year.
e) Internal Unrest Xndex below 5.5.
f) Inflation below 4 percent per year.
g) Discomfort Index below 10.
h) Limited War Trend Index U or above 40.
i) U.S. World Influence Index 5.25.
j) Cold War Index above 5.
k) Budget deficit minimized.

HARDWARE AND SOFTWARE:
Comuuter OSfl IBM-compatible MS-DOS machine with floppy disk drive and 256

kilobytes random access memory.
=metq Requires 108 kilobytes for executable and 10 kilobytes for

archival data.
Peripherals: Monochrome monitor (color optional), printer.
Languaa a'S-PASCAL and MG-Assembler.
Documentation: Ubdr and Maintenance Manuals available.

SECURITY CLASSIFICATION: Unclassified.

ENERAL DATM:
Pata Bases Requires I hour to update.

CEUtI- ROX Ole: Not applicable.

Data Outut A.nilypiz Produces hardcopy of output data and historical
archive of previous ctudent inputs.

Ex•ta•ency of U•ar Used six times per year by user listed below.

Uperp: Professional Military Comptroller Sc. of the Center for
ProfessLonal Development.

r,_M Rj Managed thro, gh the review and configuration control board at the
AFWC.
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TITLE: BPS - Battlefield Planning System.. DATE IMPLEMENTED: 1986.

MODEL TYPE: Training and education.

PROPONENT: U.S. Army TRADOC Analysis Command (TRAC-WSMR), White Sands Missile
Range, NM 88002-5502.

POINT OF CONTACT: MAJ Bruce T. Robinson, (505) 678-3802, AV 258-3802.

PURROSE: BPS is an automated decision aid that assists the brigade and
division staffs in the planning prociss. It is used for skills development,
primarily terrain analysis and wargaming courses of action.

DESCRIPTION:
Domain: Land and air.

Span: Regional, including portions of West Germany, Korea, Southwest Asia,
Egypt, and the National Training Center.

Environment: Uses digitized terrain at 100-metur granularity. Terrain data
includes elevation, land use, soil type, roads, rivers, obstacles, and
vegetation height. Models the weather, employs the WES-developed mobility
model, and utilizes precomputed line-of-sight probabilities.

Force Composition: BLUE and RED divisional forces.

Scope of Conflict: All conventional weapons organic to the BLUE and RED
divisions.

Mission Area: Standard divisional combat mission, including attack
* helicopters and artillery.

Level of Detail of Processes and Entities: Entities range from individual
weapons systems to brigade-sized units. Attrition, logistics, and movement
are employed down to single entities.

CONSTRUCTION:
Human Participation: Required for processes.

Time Processiun: Dynamic, time-step model.

Treatment of Randomness: Model can be run in two modes with attrition
determined purely by Lanchestrian or stochastic means; direct computation of
probability of kill and Monte Carlo determination of results.

Sidedness: Two-sided, symmetric.

LIMIT.: Size of digital map and number of weapons, unit routes, and
targets limited by capabilities of the computer.

,PL NED IMPROVEMENTS AND MODIFICATIONS: Enhanced logistical simulations are
planned.

INPU:T Terrain, movement, unit instructions, force composition, weapons data,
and weather.

OUTP_]I: Printouts of attrition and logistics data and graphs of simulation
results. Also generates operation orders, operations overlays to scale, color
maps, relief maps, and line-of-sight profiles.
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HARDWARE AND SOFTWARE:
Computer: Runs oui Hewlett-Packard 6000 series with UNIX operating

systema.
Storaae: Requires 4 MB RAM, 20 MB storage.
Perigherall: One printer (preferably color), one graphics plotter, one

color monitor with 8-bit planes.
Language: Pascal, "C," FORTRAN.
Documentation: Minimum documentation available.

SECURITY CLASSIFICATION: Unclassified without weapons data.

GENERAL DATA:
Data Base: Generation of new, high-quality digitized terrain can take

several months (DMA). Likewise, weapons data is subject to availability from
AMSA.

CPU time per Cvcle: One hour of combat for brigade-sized forces requires no
more than five minutes of CPU time.

Data OutDut Analysis: Printouts and graphs are easily interpretod by the
user.

Freauency of Use: Varies by user. Used weekly by the 8th ID.

Users: 8th ID, 3rd ACR, CGSC.

Comments: BPS was developed to support the 8th ID. Model is continuously
updated on their request.
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TITLE: Buildup.. DATE IMPLEMENTED: 1976.

MODEL TYTE: Analysis.

PROPONENT: Studies, Concepts and Analysis Division, Logistics Directorate,
(J-4), The Joint Staff, The Pentagon, Room 2E827, Washington, DC 20318-4000.

POINT OF CONTACT: CDR K.J. Kelley, (703) 696-6110, AV 225-9212.

PURPOSE: Buildup is an intr, thaater simulation m' 'el that sequentially
processes movement requirements thro'gh a transpor...ation network representing
a specific area. Buildup h~i _io used to model both CONUS and Warsaw Pact
intratheater movement in the Xu'opean Theatre of Operations.

DESCRIPTION:

Domain: Land.

Span: Can accommodate any theater including limited soa movement.

Environment: Network-based rail and road movement including nodes, depots,
and associated capacities for rail and vehicle movement.

Forc Composition: Various military land transportable units up to and
including divisions, squadrons, and various support units.

Scope of Conflict: Conventional, although conflict is not modeled.

Mission Area: Intratheater mobility.

Level of Detail of Processes and Entities: Individual vehicles and tolling. stock are loaded by capacity. Onload, offload, and transfer times and speeds
for each vehicle class are modeled. Each link has a mode, length, and
capacity in vehicles per unit time.

CONSTRUCTION:
Human Participation: Limited to preparation of data base and analysis of

output.

TAme Procesng_ : Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidednesst N/A.

ILMIIATIONS: No attrition of material, and packages (cargo) are delayed a:
their origin to avoid delays en route. The order in which the packages are
presented to the model affects the solution. The following limits, although
not a progzdm constraint, are typical of problems run: 200 simulation days
(time periods), 8000 links, 5000 packages.

PLANNED IPPOVEMENTS AND MODIFICATIONS: None.

INPUT: Throe input files are required for a Buildup solution. The scenario
file includes the vehicle characteristics, number of days being simuluted, and
aircraft utilization rates. The network filw includes links, node1s, and
capacities. The requirements package file contains data on each package, as
origin, destination, availability, and vehicle requirements. A fourth
optional file may be used to %ary link capacities and vehicl- availability.
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OUTPUT: Buildup produces two output files that can be viewed at the terminal

or printed in hardcopy. The solution file provides a summary report of link
status and daily vehicle usage. The movement file provides data for each
package including destination, links used, and a record of when the package
entered each node. This data is used by a postprocessor to produce a
time-phased profile of the arrival of units at their ultimate destination.

HARDWARE AND SOFTWARE:
o 9maE VAX/MULTICS.

_______ Varies with the size of the data base and network.
Peripherals: Computer terminal and printer.
ancuacle: FORTRAN.

Documentation: Buildup Usor's Manual (published by General Research
Corporation).

SECUBITY-CLASSIFICATION: Unclassified (without data).

QENNEAL DATA
Qata jase: Ten man-hours to set up an average data base.

.gtime Per Cycle: 30 minutes per model cycle.

._ Between 1 and 0 man-days to analyze results.

qqty_._q_2pA: No longer used for logistic simulation by DOD actii;ities.

!12j: DIA, OASD (PA&E), JDSSC, JCS (J-4).

oMent•i: Model supplantod by more state-of-the-art simulations.
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O1ITL•: BULLET - Battalion/Unit Level Logistics Evaluation Tool.

DPTE IMPLEMENTED: October 1989.

MODEL TYPE: Analytical.

PROPONENT: U.S. Army Operational Evaluation Command/BDM International, Inc.

POINT OF CONTACT: OEC: Mr. Hank Romberg, (703) 756-2342; Fire Support
Directorate. 1D0: Dr. Ernie Montagne, (703) 848-5818/Mr. Alan Davis,
(703) 848-6614.

PURPOSE: BULLET provides data used in analysis of the degree in which units
can support their ammunition requirements in various tactical situatJ-nb. The
model is a discrete event simulation of anmnunition consumption, trcnsport,
storage, and resupply. BULLET can be usei to analyze weapon systems
effectiveness or deal with force cA,.ataility and requirements and resource
planning. It can dlso be ust. aw a training device for logistics planning by
teams or individuals.

DESCRIPTION:
Domain: Land.

IMfn: Model flexibility allows level of detail ranging from theater to
platoon.

Enyirpnmst Nettork based. The user defines the logistics network over
which ammiuition is stored, transported, resupplied, and consumed. BULLET
allows for variation of ddy/night, road conditions, storage, haul, and reload
capabilities, transport distances, RAM and combat damage, unit configurations,
ammunition types, constrained dupply rates, and ammunition consumption.

Forg Comyosltions BULLET is one-sided. Effects of combat are reflected in
attFition rates. BULLET can represent combined forces ranging from platoon to

theator.

§Zove BULLET can represent resupply of any type of ammunition.

Mzssn.Ii..A&rsg ?Aunu.tion reiupply' in mid or high intensity conflIctu.

_I oo . BoULLET represents each weapon,
round of ammunition, and ammunition resupply vehicle explicitly. Etch unit is
represented as a Pode in the resupply network. Pjuj.nsgit BULLET represents
each firing of ammunition by each weapon. Ammunition reorde;" is triggered by
a threghold Otr required resupply. Wcupon, truck, and unit movement is
euprwsented for both tactical and survivability moves. Queuing a& iu.munition
resupply facilities ana reluad timem are represented. Stochastic processes
include reload times, maintenance and failiure LAtes, and combat damage.

%imakALnAtiqA zj: Users must develop the mcanario and pruv.Je lnpt in
tabular Cnrm for tho: logisti.u network, weapons acrr vehicles, ammnltion basiz
loads, unit movements, and aniunition consumption.

Time [ Proce !Lq: Dynamic ovent-stepperl mcodeZ. User may input the total
simulation tihoe.

Treatment I Exponential time be-tween failures. Random
efrlection of vehic!les wuffering combat damage. Log normal reload times.

jkdijfijj One-sidod model. Threat effects are rtpreserted ay random
combat damage to weapons and vehicles.
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LIMITATIONS: BULLET does not assess weapons effects. Battlefield geometry is
represented only by the logistics network.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Interactive graphics for modification
of scenarios "on-the-fly". Applicatiuns to palletized loading systems and
tank battalions. Automated generation of fire missioa lists.

INPUTs Logistics network, weapon parameters, truck and trailer parameters,
unit movement tables ammunition basic loads by type, ammunition consumption
list, simulation factors and randomness.

OUTPUT:

Ammunition Availability.
Ammunition Shortfalls.
Equipment Utilization.
Transpcrt Equipment Trip Summary.
Ammunition Consumption.
Fire Mission Profile.

HARDWARE AND SOFTWARE:
Comrjuter: PC 286 or 386 based.
Storaae: 2 megabytes storage, 1 akegabyte RAM4.
Peripherals: Printer.
Lanauaae: SIMSCRIPT II.5.
Documentation: System Design, Users and Programmers Manuals, Three Day

Training Program, Analysis Plan.

SECURITY CLASSIFICATIONs Unclassified, data bases may be cl'asified.

GENERAL DATA:
Data Base: Initial date collection takes approximately two man-months.

Excursions can be designad in a few days.

CPU timi__2r., Cyc]et 286-based: 45 mtnutes of CPU time for a 96-hour
simulation. 386-based: 10 mainutes of CPU time for a 96-hotir simulation.

Data J24LtLt_&n• AaIjvi Ou;put is in formatted DOS text files whirzh can be
printed or used as input for statistical software.

reaM _3q 15-20 excursions during pre-teot or post-test analysis.
5-10 for traintrig purposes.

Userst U.b. Army OPTEC, U.S. Army Field Artillery Center.

Q2O•m _ja: Study Advisory Group consisting of representatives from OPTEC,
USAFACS, PMSAA, MICOM, TACOM, AMC, CAA, and DOT&E contributed to model
development.



,XTLE: C2 - 7ominand and Control Simulation.

RATE IULEMENT- 198'.

MODEL TYPE : Training.

f-!ENT: HQ USAFE Warrior Preparation Center (WPC), Einsiedlerhof Air

Station, Eirialedlerhof, Germany APO AE 09094-5000.

~f r•Q2To• Mr. Bill Snyder, (49) 631-536-6507, DSN 489-6507.

.. S. The WPC C2 Simulation models the various C2 systems used by exercise
participants.

pik;.Bjp1LQL: C2 rimulation permits the transmission of both free text and
formatted messageu between players using alphanumeric terminals.

•j,_f: C2 models the British Air Staff Management Aid (ASMA), the Baltic
Tote Systc is, Computer Asuisted (TOACA), the Southern Region and Central
Region C2 Information Systems (CCIS), and Teletype (TTY) communications.

M• LWirif]•l Command and Control.

l, .AnZ~rtic~va~ton. Paqu.ired.

TIMO__o5LL!g Dynamic, event-stepped model.

•j"1i7ALkQ: Emulies NATO C2 systems only. Interfaces with AWSIMS.

E_,N_ 0_ M MAS1.11122 IFICATIONS: Redesign southern region CCIS.
Interface to real wux-ld CCIS and the Joint Theater Level Simulation.

.q).lP- tU.I flosted on a VAX with VMS.
Au 2r...q. P I Varies with C2 system emulated.
fi9k Each user requires a CRT input capability.

INGRSS, FORTRAN, and DCL.

. T Unclassified.

f.gtnLtnJy_-gj: 8-10 times per year.

*"WPC.
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TITLE: C2DA - GTE Command & Control Decision Aid.

DATE IMPLEMENTED: 1990.

OQE _TLY: Analysis (but can be used as an exercise driver).

PROPONENT: GTE Government Systems Corp, Needham, MA 02194.

POINT OF CONTACT: George Leonard, Commercial (617) 455-3523;
David Hart, Cormmercial (617) 455-3794.

PURPOSE: The C2DA is an operations support tool that provides real-time
assessment of the intent of high interest hostile elements (e.g., military
forces, terrorists, etc.) to pursue specific courseq of action (where advance
notice of that intent is deemed .ssential by the U.-. Government). C2DA
pattern recognition capabilities also provide early indications of intent to
pursue specific courses of action. Incoming reports of related activity
drives the (2DA assessment processes. In addition, what-if scenarios can be
run off-lirn, for training or exercise purposes. The data base reflecting each
course of act-ion is generated by the operator.

The C2DA features both analytic and artificial neural network processing
techniques to derive assessments (in the form of confidences) that particular
courseq of action are likely to occur and a user interface that permits the
operator to graphically represent (in template form) the sequence of events
(the operator-generated data basa) expected to occur for each course of
action.

DESCRIPTION4

Domain: Land, Air, Sea, Undersea or any combination of these

Span: Any level can be accommodated.

a•jyionmegn:t Anything that car, be described in a hierarchical data base can
be used; e.g., types of weather, wnemy course of action indicators, terrain
tyL-es, etc.

Force Comeosition: Any mix can be accommodated.

Scope of Conflict: Any category of weapon, both red and blue, can be
accommodated. Almo can include C2, logistics, engineering, communications,
etc.

Mission Area: Any combination of weapons and procedures can be used.

Lovel of Detail of Pro eses and EntitieL: The size of the entity will vary
based on the expected contribution of individual force elements to the C2DA
output, an assessment of the intent of the combined force to pursue a
pdrticular course of action.

CONSTRUCTION:
HWman PArticigati•:n Possible, but not required for decisions; data base

developed by operator. Actual observations of the expected sequence of
events, as they are entered by the operator, drive the courEe of action
calculations. The C2DA is interruptable.

Time Processing: Analysis is closed form but driven by discrete eventa.

e oatmn _of RanemJj Deterministic.

Sidedness: Normally, one-side modeled. If more sides modeled, there is no
relationship between the sides.
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.IMITATIOS-: C2DA used for assessments, driven by components and the
relationships between those components.

PLANNED IMPROVEMENTS AND MODIFTCATIONSi X-windows version foi enhanced
portability.
INlUT: (1) Templates are developed that indicate the collection of action.
that are probable for various enemty courses of action. (2) Observations thatmatch template events are entered and confidences are generated to indicate
the likelihood of each course of action. (3) Neural nets are trained to
recognize specific patterns of observations that are early indicators of a
particular course of action.

.UTPUT: Outputs are (1) plots (using an analytic processing technique) of
likelihoods of enemy courses of action, (2) identification of events that went
undetected or the potential of deception on the part of the enemy,
(3) artificial. neural net recognition of patterns previously trained to
recognize.

HARDWARE AND SOFTWVI:
Computer: Cuirrently rur•s on a Sun Wo-kstation.
Storaes: ?ive Megabytes of disk.
eipheralen Color display.
Languua: "Col.
Ro.jjntntiont Published User's Manual.

SECURITY CLASSIFICATI:z Unclassified, but data bases are often classified.

GENERAL DATA:
Data §ase: Population of data base is accomplished by user. The data base

is quickly developed in the form of templates (a hierarchy of events).

CPU time per Cycle: Less than two seconds for a complete analysis.

Data OQupgt Analhsfs: Used as an analysis tool. Output comes in a variety
of forms.

Freguencv of Use: Designed to use daily.

Vr1,VSAs USCEVTCOM (for evaluation).

Comments: Upgrades based on customer requirwments.
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TITLE: C3EVAL - Command, Control, and Communications Evaluation Medel.

DATE IMPLEMENTED: In continuous development since 1985 with new features
added each year since then.

MODEL TYPE: Analysis.

PROPONENT: Joint Staff (J6 & J8).

RINT OF CONTACT: Dr. John T. Dockery, Joint Staff, J6E, The Pentagon,
Washington, DC 20318-6000, (703) 693-3492. Also: Dr. Robert Atwell,
Institute of Defense Analysis, 1801 N. Beauregard St, Alexandria, VA
22311-1772, (703) 845-2255.

PUSE: C3EVAL is both a Research and Evaluation Tool And an Operational
Support Tool. It is designed to simulate the interaction of message traffic
between communications nodes and ongoing combat based on command and control
(C2) rules with the overall goal of assessing the function of C2 tn terms of
combat outcomes. While neither the combat "half" nor the nodal communications
"half" are suitable for either specific weapon systems analysis or specific
communications systems analysis respectively, the interactions between the two
parts generates a rich set of interactions from which to judge the systems
effectiveness of C3 architectures in directing weapons systems. As such it
touchos all three options 1 (a), (b), and (c) of this particular sub-head.

DESCRIPTIO:
Domain: The model fights land combat with some air assets but does so in an

abstract space using a "killer-victim" scoreboard approach to assess losses
and postures.

§2an: Scale is at the selection of the user from implicit battalions to

explicit corps (or theatre for C3 assets).

Environment: Physical environment is not used.

Force Compopition: Red and Blue forces in the detail desired as to force
mix, and force combinations (as long am they are within the same nodal
communications structure).

Scoye of Conflict.: With the exception of nuclear there is theoretically no
limit on weapon categories. Currently wired for conventional type.

Mission Area: Special attention is given to Sensors, Deep Attack, Close Air
Support, Indirect Fire, and Helicopter support. Essentially no i1mit if
necessary code module is written Currently covers most Red & Blui mission
areas.

Level of Detail of Procespes and Entities: (i) Communications "half":
Proces2ing Rules for messages, message routing, message priority, details of
sender/receiver, and effects on transmission; basically an architecture
approach with equipment/systems represented functionally. Logistics mesa&
traffic is also simulated. 1t.iessejjntial to note that combat decisions in
the c2 rules are based on the eommanders' _erception while the combat itself
procaeds on around truth.

(ii) Cnmbat "half': Units down to battalion but can be specified at any
level in the data with suitable modification to "scoreboard." Basically an
allocation is performad using C2 rules eased on perceptions generated by
arriving message traffic, a battle is "fnught," and postures changed. Cycle
time are currently every fifteen minutes but this is totally adjustable. It
ij essential to notR that combat need only provide a plausible stimulus to the
ý,ecisiop side of the model in order to aenerate plausible message traffic.
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CONSTRUCTION:
Human Participation: Not required. This is a closed end model running on

internal logic. However, it is prudent to intervene every 2-3 days of
simulated combat.

Time Proges-sng: This is a time-step MODEL with event-step features.

Treatment of Randomness: The communications side is deterministic or random
or any combination by node at the user's specification. Combat is
deterministic although this too can be readily altered. The latter is not
recommended as the model is designed to play out C3 options against a constant
combat backdrop.

Sidednejs: In general, the combat is two-sided and asymmetric, as well as
reactive to message traffic.

LIIATOs Those limitations characteristic of potential/anti-potential
methodologios; e.g., combat is fundamentally non-local with no movement.

PLANNE IMPROVEMENTS AND MODIFICATIONS: CJEVAL has undergone continuous
modification since its inception with the goal of keeping upward and downward
compatibility. Changes have resulted in new C7oatures while keeping the basic
structure. As it shares the same basic combat module architecture with
TACWAR, anticipated changes will be directed at using C3EVAL to input more
npecificity as to the play of C3 assets in TACWAR, which in currently totally
subjective. Whether the two will run in parallel or be interconnected (or
both) is an open question.

INPUT: The VAX version has a preprocessor and one is under design for the PC
based version. The combat side uses input similar to TACWAR; e.g., troop
strength, PKs by weapon type, etc.; but also extensive allocation rules. The
communications and C2 side inp-t functional descriptions of message flow
architecture.

OUTPUT: There exists a preprocessor to graph the results of combat losses and
message traffic hisntoriee; e.g., delays, reroutes, etc. Output detail is
under user control and includes a page of options.

HARDWARE AND SOFTWARE:
Computers VAX under VMS and PC (386 based) machines under DOS.
Stereos: Not a problem unless extensive output Is generated.

Conventional hard drives (both VAX and PC) easily
acconmodate the model.

Pjripherjals Plotters.
Language: FORTRAN with Forms Management software for the VAX and EXCEL

3 anticipated for the DOS tased machines.
DQcumentatij Complete but scattered in IDA reports. Self teaching

Jemonutration with documentation beinq built (1991).

SECURITY CLASSI•f&T=: This is strictly a ftinction of the data.

GENEU L_ QTA,D0ta Bse: Hours to days depending upon size of game, and whether an

original game or a variant is proposed.

CPU time per Cycle: Runs are of the order of minutes per simulated day.

Data Output Analysis Hours to days depending on user's objective and volume
selected.

Userst: Primary--J6 and J8.
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TITLE: CAMMS - Condensed Army Mobility Model System.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis (primarily as a tactical deciion aid, but also useful
in training and education as an exercise driver and training model).

PROPONENT: Mobility Systems Division, Geotechnical Laboratory, U.S. Army
Engineer Waterways Experiment Station, P.O. Box 631, Vicksburg, MS 3981-0631.

POINT OF CONTACT: Mr. Newell Murphy, (601) 634-2447; Mr. Donald Randolph,
(601) 634-2694.

PURPOSE: CAMMS describers vehicle and foot soldier mobility on- and off-road
and was developed primarily to provide tactical decision aids for U.S. Army
operations at corps level and below. It can also be used to assess vehicle
force mobility capabilities and as an exercisL driver.

DESCRIPTION:

Domain: On road, off road (forests, farmlands, etc.), across gaps.

Sfpn: Useful from individual vehicle or soldier level up to corps level.

Environment: Off-road area terrain ordinarily in raster, roads and linear
features in vector, and urban areas in raster or vector. Each terrain type
described by all factore that significantly influence mobility (e.g., 3le'.•,
surface, vegetation, visibility, obstacles'. The overall terrain de..scription
can be developed from TTADB, ITD, or similar terrain data bases developed by
DMA. Models weather effects on historical, near-real-time, and forecast
bases; can model day and night mobility.

Force Composition: Joint arid combined forces, RED and BLUE.

Scope of Conflict: Can adjust vehicle mobility relative to battlefield
damage and set rules for restricting or eliminating mobility as function of
conventional, unconvent.onal, or nuclear warfare.

Mission Area: All missions involving U.S. military ground vehicle mobility.

Level of Detail of Processes and Entities: Lowest entity is sIngle vehtcLe
or soldier, up to columns and units of vehicles or soldiers. Processes are
primarily deterministic based on field-validated relations. Monte Carlo
procedures interpret terrain and historical weather data. Mobility on road,
off road, and across gaps is modeled in a modular software furmat that
compares pertinent vehicle and driver or soldier capabilities with those
necezqary to satisfy specified terrain, weather, mission requirements.
Outputs can be used to evaluate avenues of approach, gap crossing sites,
vehicle optimuni mix, and cross-country routes.

CONSTRUCTION:
Human Particination: Required for decisions and processes.

Time Processing: Dynamic, event-step model.

Treatment of Randomness: Mobility treated in deterministic fashion, terrain
and historical weather by measured data, then limited Monte Carlo procedures.

Sidedness: Two-sided, soymetric. Single operator or multiple operators.

LIMITATIONS: Limited capability to model mobility in snow, engineer-assisted
gap crossing, avenues of approach, military-emplaced obstacles, cover and
concealment, formation movement, and urban mobility.

* C-7



PLANNED IMPROVEMENTS AND MODIFIrATIONS: In process of removing limitations.

INPUT: Prescribed digitized data describes vehicle, driver, terrain, weather
and scenario facto's that have a significant effect on ground vehicle and
soldier inbility for specified mission requirements.

OUTPUT: Computer screen and hardcopy maps, overlays, and tabulations suitable
for mobility tactical decision aids.

HARDWARE AND SOFTWARE:
Computer: PC version designed to run on IBM PC-compatible with MS DOS

operating system; VAX version on VAX computers with VMS
operating system.

Storage: Before data base installed: PC version 4 MB; VAX version
26,000 blocks (12 MB).

Periphfels: Minimum (both versions) 1 printer; can drive printers and
graphics terminals.

an : PC version: "C," FORTRAN, Assembler, Pascal; VAX version:
FORTRAN.

Documentation: Both versions well-documented; recent operator's manual.

SECURITY CLAhSSFICATION: Unclassified, but data bases are often classified.

GENERAL DAT:
DatLaBase: For one quad sheet (about 22 km x 23 km), all terrain factors

and ordinary resolution (lO0m for off-road terrain and 1Gm for roads and
linear features); digitizing requires one man-month. Vehicle, driver, and
historical weather data is preprocessed and requires limited preparation time.

CPU time per Cycle: For one quad and normal terrain data resolution, about
6 minutes on PC and 2 minutes on VAX.

D.ta OutDut Analysis: Postprocessor gives graphical :nd textual images for
use as tactical decision aids.

Freauencv of Use: Varies; used at least several times per year.

TUugxj: U.S. Army I, III, and V Corps; 9th Infantry Division, Training and
Doctrine Command, Command and General Staff College, Military Academy,
Combined Arms Center, Defense Mapping School, U.S. Army Waterways Experiment
Station.

oCoent: Upgraded regularly; used as mobility model in major U.S. Army
programs.
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TITLE: CAM-X - Corps Ammunition Model Expanded.

DATE IMPLEMENTED: 1982.

MODEL TYP¶: Analysis.

PROPONENT: U.S. Army TRAC-LEE, ATTN: ATRC-LF, Ft. Lee, VA 23001-6140.

POINJ OF CONTACT: Bruce Lasswell, AV 687-1050/3449.

PURPOSE: CAM-X is an operations support tool designed to fuznish information
on how ammunition requesta may be satisfied under constraints of equipment
availability, transportation networks, and enemy attack.

DESCRIPTION:
Domain: Land and air.

Spa: CAM-X handles a wide range of scenarios and transportation networks.

The user can select any g-ographic area where data is available.

Environment: CAM-X models a multi-mode transportation network.

Force Comnosition: V,riable.
Scone of ConfJict: Variable.

MIssion Area: Transportation system.

Level of Detail of Processes and Entities: Requirements for ammunition are
input to the model. Ammunition vehicles are loaded and move over the given
network to the user. Vehicles may be attacked when halted. All phases of
transportation are coinsidered.

O CONSTRUCrION:

Human ParticiDation: Not required--scheduled changes.

Time Processinut Dynamic, event-step.

Treatment of Randomness: Either stochastic, Monte Carlo or basically
deterministic as required by the user.

Sidedness: One-sided.

LIMITATIONS: Model requires extensive oata input, and is not directly related

to combat models.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUTi: Transportation network, ammil-4tion demands (from other model outputs
or SCORES scenario), destruction prc,'-dbilities, rebuild times, and unit
locaticns and movement.

OUTPUT: Ammunition delivered, ammunition destroyed, and preferred modes and
schedules.

HARDWARE AND SOFTWARE:
Com eruti: VAX 11/780.
Storaae: Variable.
Perivherals: Printer.
Lanauaae: FORTRAN IV, GASP IV, and FORTRAN 77.
Documentation: N/A.
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SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CpU time per Cycle: Varies.

Data Output Analysis: Two Weeks.

Freauencv of Use: Cyclical.

Users: U.S. Army Ordnance Missile and Munition.c School.

Comjment: CAM-X was created using the Models of the Army Worldwide
Logistics System (MAWLOGS).
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TITLE: Canadian Land Forces Research War Game.. DATE IMPLEMENTED: 1978/79.

MODEL TYPE: Analysis.

PROPONENT: Directorate of Land Operational Research (DLOR) and Operational
Research and Analysis Establishment (ORAE), Ottawa, Ontario, KIA OK2, Canada.

POINT OF CONTACT: Mr. A.G. Boothroyd, Director Land Operational Research,
(613) 992-8960, AV 842-8960.

PURROSE: The Canadian Land Force Research War Game is used primarily to
provide an objective and datailed simulation of warfare to test the effects of
weapon systems and organizations.

Domain: Land and air.

S2an: Accommodates any theater for which map coverage is available.
Generally operated in Northwest European and Canadian localities.

Environment: Terrain detail as per maps in use at the preferred 1:10 000
scale. No limitations on night operations. Weather and seasonal inputs can
be varied to fit the requirement.

Force Comoositioa: Any mix of BLUE and RED forces can be accommodated; BLUE
usually up to brigade group level and RED up to the divisional (+) level.

ScoDe of Conflict: Can accommodate virtually all conventional weapons and
their effects. Primarily conventional warfare but some limited nuclear and
chemical effects can be played.

Mission area: All conventional missions except unconventional warfare.

Level of Detail of Processes and Entities: Entity: The game can be played
at various levels. The resolution can vary from individual weapons to company
groups. Normally BLUE is at platoon size and RED is at company size but each
force has certain major weapons at the individual level. Eroegsjes:
Stochastic determiLation of events is used with the exception of close combat.
Rule and assessment areas are detailed computer simulations that ca;I stand
alone and can be used independently.

CONSTRUCTION:
Human ParticiDation: Required for decisions and processes.

Time Rroe2ssino: Dynamic in five-minute time-steps.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedneef: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: Real time/game time ratio increases with complexity and sizit of
the game.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None at this time.

INPUT: Scenario, orders, operational concept, tactics or guidelines, weapon
effects information, detailed organization and equipment holdings, and
analysis plan.
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OUTPUT: Detailed period-by-period record of each piece showing strength,
location, status, suppression, and aranunition holdings; detailed records of
interactions; and data outputs based on the analysis plan.

HARDWARE A•ND SOFTWARE:
Computer: VAX 750.
StoraaLV: Two 300-MB disk drives.
Perinherals: Line printers and tape drives.
Lanagage: FLECS/FORTrJAN.
Documentation: Partial.

SECURITY CLASSIFICATIONs War game and simulatiort unclassified

Data Bass: Four man-months.

CPU time ver Cycle: Unkno,,n.

Data Output AnalVyis: As per analysgi programs.

Freauencv of Use: One to two game series per ycar.

Usersl Proponents.

Cos2nJt•: This game and its simulations with minor modifications can be
used as an operational war game or as a training war game.

C-12



TITLE: CASES - Capabilities Assessment Expert System.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Deliberate Planning, Operational Decision Aid, and Analysis.

PROPONENT: Operations Support System (OP-94) and Fleet Planning Center
(OP-08). CASES configuration control is managed though Naval Ocean System
Center (NOSC zode 423).

kOINT OF CONTACT: Mr. C. Deleot, CINCPACFLT, Box 3, Bldg 352, Pearl Harbor,
HI 96860-7000.

B2PO_ : CASES is a fast running multilevel warplan assessment tool and
decision support aid for operations analyats and strategic planners. CASES
provides an object oriented modeling environment for warfare planning, tools
to help assess the capabilities of forces to conduct their missions according
to those plans, and facilities for exploring the benefits of alternate plans
by varying initial assumptions (e.g., force composition, threat type/number/
characteristics, weather, weapon/sensor effectiveness, and firing doctrine).
Each campaign analysis can be stored as an object which can later be recalled
and modified to support similar analyses.

DESCRPTON
Dozmai Sea, air, and undersea. Limited land capability (air strike by

Naval and land based aircraft only).

Span: Accommodates all levels of conflict. Actual scale is data base
depv•ndant. If data base is not locally available, tools are included in CASES
to develop it.

Envirnnwni: All movement is determined by relative position and distance
between units expanded over time (in days).

[rce ComDosition: Naval component level forces (limited land based air
forces), Red and Blue. Modifications are being evaluated to include Joint
forces.

Scope of Conflict: All analyol#4 is computed for conventional weapons.

MJ.ss ._UU.on A: CASES makes use of external models and data bases within a
distributed environment. CASES utilizes the best available models for ASW,
Environmental, AAW, ASUW, Mine Warfare, Strike Warfare, and Logistics Support.

L.evel of Detail of Processqe and Entities: CASES tracks at the unit level
for all forces and weapons. Movement is described by positioning forces
iconically. Warfar4 scenario results are displayed by presenting relative
losses, weapons expenditures, logistics requirements and various probabilities
of mission success.

.CQNSTRUCTIONs
•uman Participatioun: Required for initial setup only.

Time Processing: Dynamic, event based simulation.

Treatment )f Randomness: CASES is a complete Monte Carlo system.

Sidwdnems: CASES is a two-sided, symmetric model.

LIMITATIONS4 CASES currently does not support land warfare analysis.
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PLANNED IMPROVEMENTS AND MODIFICATICNS: Following enhancaments are expected
to be incorporated into CASES by the next release:

1. Enhance the Plan Objects and Planning Functions by adding goals and
constraintd to plan representation, and search library of campaign objects for
similar plans (e.g., goals, constraints, geography, and forces). Provide
intelligently constrained replanning and alternative generation.

2. Incorporate C31 constraints and effects for both Red and Blue forces,
modified by interactions between warfare mission areas, weather, satellite
fly-bys, etc.

3. Add models for Amphibious Warfare, more enhanced ASUW and Mine Warfare,
Army mission areas, Air Force mission areas.

4. Extend depth of existing models by providing a richer target typing,
include under-ice ASW Ops, and improve the ANW attack profileE.

5. Incorporate "Super Concurrency" technologies to continue reducing run
time requirements.

6. Develop a Model Parameter Manager to compare model parameters within and
among campaigns, alert the user to potential problems (e.g., out of range
values, illogical sets, etc.) in parameter settings, and include the settings
in a spreadsheet interface.

INPUT: Campaign setup requires specific identity of Blue and Red forces
(including Order-of-Battle, and readiness), general positioning of the ýorce.
on a mapping system, target data subset, and both sides strategies expressed
across time and in terms of Warfare Mission Areas. Several tools are included
in CASES to assist in the setup; these include an Order-of-Battle editor, a
targeting editor, and an expert system called OPERA which helps the operator
develop Blue ASW Opareas.

OUTPUT: CASES output is initially displayed in a campaign summary sheet which
gives event-by-event high level results. The summary sheet gives the operator
a quick look at the relative success this particular campaign would have. To
analyze variations in segments of this campaign, each evnnt can be brought up
in a "Stand-alone" procedure to check inputs versus outputs and run
sensitivity ("what-ifs") comparisons. Finally there is an expert system,
called ASSESS, which compiles all the data into a final report.

HARDWARE AND SOFTWARE:
Computer(OS1: Navy Standard Desk Top Computer (DTC-II) SUN 4/330 or

equivalent with a Supercard and UNIX operating system. The
operating system also requiren X-Windows and GOTS software
to support CASES Man Machine Interface. CASES distributed
network software is Cronus, and the Expert systems knowledge
base uses Procedural Reasoning System (PRS) and Common-Lisp.

Storaae: 2 Gigabytes Storage required (except data base).
Peiphrals: One (.) Color Monitor, One (1) Laser Printer, One (1) UNIX

Cassette Tape Drive Unit, and one (1) 8mm Tape Drive Unit.
Lanauagl: Common LISP and C. Associated external models are generally

written in FORTRAN, C, or ADA.
pozMenttion: System/Segment Design Document (SSDD), CAS3S User's Manual

and Training Materials, Installation and Maintenance Guides,
and On-Site Test and Validation Procedures.

SECURlTITCLASSIFICATIONs CASES is normally operated at the SECRET NOFORN
level; however, the classification can be raised to a much higher level (data
base dependent) if requirements dictate.
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GENERAL DATA:
Data Ba~s: CASES primarily uses standard data bases. The Blue and Red

forcss characteristics, home ports, Order-of-Battle, weapons loadout,
positional data, and readiness reside in a relational data base with initial
fill froyi generic sources (e.g., NWTDB, etc.) and updated with operational
and intelligence sources. Targeting data is based on JICPAC target
inteiligence, and is currently available for 66 PACOM countries.

CPU t me-ver Cvcle2: Run tin.e varies based on complexity and simulation time
duration; however, rui, time per campaign analysis is usually 15 - 20 minutes.
If parallel machines are used, run time con be substnntially reduced.

Data itput Analyis: ASSESS is very useful in analyzing the output data.
In additi.on to producing a hardcopy and file of the results of each campaign,
ASSESS is tailorable in structure and depth to allow the user to use its
output as a final report.

Freauncv of Use: Campaign studies are being developed, modified, or
analyzed cin a daily basis.

Users: CINCPACFLT. By end of 1992, CASES is scheduled to be exported to
USCINCPAC, CINCLANTFLI, and CINCUSNAVEUR.

Commentst CASES's models are managed by a Model Review Board to ensure they
are viable and up to date; however, each user has an option to replace some or
all of the models to meet alternate or special requirements. Model
replacemewn: or insertion into CASES can take from 3 to 4 weeks up to six
months, depending on complexity.
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TITLE: CASMO - Combat Analysis Sustainability Model.

DATE IMPLEMENTED: 1989.

MODELTYE: Analytical (Logistics).

PAOPONENT: USA Concepts and Analysis Agency (CAA), 8120 Woodmont Avenue,
Bethesda, MD 20814-2797.

USA Operational Test and Evaluation Command (OPTEC), CSTE-MP,
4501 Ford Avenue, Alexandria, VA 22302-1458.

POINTO__ I: CAA - Dr. Dong Kim, (301) 295-1652, DSN 295. OPTEC,
Mr. Richard Lindquist, (703) 756-1688, DSN 289.

PURPOSE: CASMO is used to analyze division level operations of maintenance
and logistics support in peace or war time. It is designed to serve as both
an operations support and a capability assessment of major weapon systems to
meet mission requirements.

DESCRIPTION: CASMO is a stochastic, event-step simulation model representing
the operation of maintenance and logistic support within Army Divisions.
CASMO is designed to assess the capability of U.S. Army combat units and their
supporting maintenance and logistics organizations to& (1) maintain and repair
weapon systems, (2) reorder spare parts, and (3) perform other maintenance and
logistics support functions under a variety of operational environments.

Domain: Land.

§pans Accommodates any division in a theater depending on data base.

Environment: Cartesian Coordinate based, all terrain. Models shifts in day
and night, peace and war time, combat postures.

ronrce Composition: Any type of division, Blue and Red.

Scope of Conflict: Conventional warfare, conventional weapons excluding
fi;'ed wing aircraft for maintenance repair.

Mission Area: All conventional missions.

Level of Detail of Processes and Entities: Models company level, resolution
to bumper number of weapon systrms, man-hours of MOS, service equipment and
spare parts by NSN, fuel in gallons, ammunition in rounds.

CQNSTRUCTION:
Human Participation: Human participation is not required during simulation.

Decisions are made at input.

Time Processing: Dynamic, time- and event-step model. Progress through
events during a given combat cycle time period.

Treatment of Randomness: scheduled and unscheduled maintenance requirements
are randomly selected at each failure. All vehicles have assigned bumper
numbers and vehicles are assigned for maintenance by random selection of
bumper numbers. Selection of damaged part for combat maintenance is a random
process. CASMO uses delay distribution for several types of time delays.
Time delays range from deterministic delays to stochastic delays and include
most of the traditional probability distributions. These are Deterministic,
Exponential, Uniform, Normal, Log-normal, Gammer, Weibull and Empirical
distributions.
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Sidedness: Two-sided but operations of logistics supports for only the blue
side.

LIMITATIONS: Fixed wing aircraft weapon system is not modeled. Attrition of
maintenancc Rystim and repair personnel are not modeled. Supply trucks are
not modeled, though delay distributions are used.

PLANNED IMPROVEMENT AND MODIFICATIONS: Rotary wing weapon system
(Helicopters) will be modeled.

INPUT: CASMO requires three categories of input data to complete
sustainability analysis. These are: (1) scenario data that include weapons
and ammunition to be modeled, combat unit and maintenance unit organization,
and resources of maintenance unit, (2) unit action data that derine battery or
company maneuvers and combat action during the simulated engagements, and (3)
combat damage data that determine how many combat " hits" each blue weapon
system receives. Combat damage data is combined with shot line data derived
from the Sustainability Prediction for Army Spare Components Requirements for
Combat (SPARC) to generate a list of parts damaged for repair.

OUTPUT: CASMO produces two types of outputs including a aummary report and a
detailed historical event file. The summary report contains two categories of
information, namely, queuing statistics and maintenance resources utilization
statistics. The summary report ij designed to present summary information
useful to three types of users: (1) a maintenance decision maker, (2) a supply
decision maker, and (3) an operational decision maker. The summary report
contains MOS utilization per shift, maintenance throughput, utilization of
equipment/recovery vehicle/contact vehicle, deferred maintenance actions,
parts status, number of back orders, fuel/ammun 3.tion supply data, number of
type weapon systems down, and availability of weapon systems.

HARDWARE AND SOFTWARE:
ComDuter(OSI: VAX 11/780, VAX 8600 (VMS).
Storaaet 6 M-bytes.
Lana: SIMSCRIPT, FORTRAN.

Documentation: Analyst Guide,User Training Manual. (Adequately documented).

SECURITY CLASSIFICATION: Programs are unclassified, input data are
classified.

GENERAL DATA:
Data Base: Data base must be developed for type of weapon systems modeled.

Once the data base has been developed, a large portion of data may not neod to
be changed for each study unless there is a need to model a new weapon system.

Time Reguirements: 24 weeks (for preparation, run, and analysis).

Freguency of Use: Plans 2 studies per year.

Users: Operational Test and Evaluation Command, U.S. Army Concepts
Analysis Agency
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.InLE: CASTFOREM - Combat Arms Task Force Engagement Model.

DATE IMPLENE: 1983.

•.OELT _=: Analysis.

PROPONENT: TRADOC Analysis Command, Whits Sands Missile Range (TRAC-WSMR),
White Sands Missile Range, NM 88002-5502.

POINT OFQSQn : C. Denney, (535) 678-1881, AV 258-1831.

PURPOSE: CASTFOREM is used for weapon system and tactics evaluation in
brtgade and helow combined arms conflicts.

DESCRIPTIO' ;
Q : Combined arms ground conflicts (support helicopters, limited fined-

wing and air defense, and dismounted fire teams).

§gaJa: Extremely flexible; can accommodate any terrain or weapon system for
which date is available.

L_•k•nment: Uses digitized terrain data. Weather and ambient light
conditione are constant throughout the battle. Battlefield obscurants, smoke,
and dust are mudeled ab dynamic clouds.

Force Comyouition: Combined arms, normally battalion or brigade--equal
representation for RED and BLUE.

§qqjL of rcnflict- (.onventicnal warfare with limited chemical and nuclear
effects. Directed energy weapons, including lasers and high-powered microwave
4re modeled.

SMission Arfla Primarily intended to model intense Battalion-level battles
up to one' hour in length.

eeo9 a of Processes ann Eies: Very high resolution for

conventional and directed energy weapon system with resolution to the item
systern level. Processes are modeled probabilistically using Monte Carlo
techniques.

CONSTRUCTIONz

Human Pact~vntion: Required for preparing the decision rules set prior to
running the model.

71m ?•rocpeeing: The model is event nequenced. Time-step events are
[V)ssible.

Treatment of Randomne•_s: All events including probability of detection,
probability of hit, and probability of kill are stochastic. Line of sight is
deterministic.

Sidedness: Two-sided, symmetric treatment. An Expert System combat model.

kkLM•TAIC NS: RAM is not explicitly modeled. Fixed-wing air-to-air is not
modeled.

FPLANNED IMPROVEMENTS AND MODIFICATIONS: High-resolution dismounted combat is
to be added. Autoaated inputs from graphics workstations are planned.

INPU : Voluminous inputs requiredr including digitized terrain, unit
organization, weapon systems poformance, sensors, vulnerability data,
communications nets, and decLsion tables to affect each scenario.
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Q.U.U.: History tape to be postprocessed to yield both statistical and
graphical outpits.

HARDWARE AND SOFTWARE:
ComDuter(OS): VAX Series using VMS, Univac 1100/92 using EXEC, SUN III

workstation, Hewlett Packard 9000/800 series, and SUN IV
workstation.

Storage: Efficient operation calls for at least 8 MB of RAM and 100
MB of MASS storage.

PeriDherals: MASS storage is required while printers ane plotters are
very convenient. For graphical playback, RAMTEK 940U series
are used.

Language: SIMSCRIPT 11.5.
Documentation: Executive Summary, Methodologies Manual, Users Input Guide,

Scenario Writinq Guide, and Post Proc dsor Users Guide are
available through Defense Technical Information Center.

SECURITY CLASSIFICATION: Model code is unclassified; certain data is
classified up to Secret.

GENERAL DATA: Output is generally unclassified.
Data Base: Developing a data base for a new scenario is scenario dependent

but generally is three to six months.

CPU time per Cycle: Scenario dependent and machine dependent. Average
battalion and brigade scenarios run 1 1/2 hour on VAX 8800.

Data Output Analysis: One to three weaks.

•_oeuncy of Use: Daily.

Users: U.S. Army TRAC-WSMR, Picatinny Arsenal, Survivability Management
Office, MICOM, Harry Diamond Labs, and Contractor RAM Inc.

Co-mnents: Configuration control policies call for each user to belong to
the CASTFOREM user group. A reference version is maintained by TRAC-WSMR.
Modei release policies are in place and managed by TRADOC Analysis Command,
Requirements Program Directorate.
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TITLE: CB1A - Combat Base Assessment Model.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: Air Base Onerability SMO (ASD/YQ), HQ ASD Eglin AFB, FL 32542.

pOINT OF CONTACT: Mr. Bob Hume, YQE, AV 872-9113, Commercial (904) 8s2-9113.

PURPOSE: The model relates Air Base performance, primarily in terms of
aircraft sorties generated, to Air Base operations in response to Red attack
scenarios. In a generalized scenario it can be used as a Research and
rvaluation tool or with base specific information it could be used as an
Operation Support Tool.

DESCRIPTION:

Domain: Land and air around an air base.

SDan: Individual air baose.

Environment: Detailed scale layout of air base (2D representation)
including weather and time of day.

Force ComPosition: Red air and ground attack forces vs. base facilities and
blue mission aircraft. Has point air defenses against red air forces with air
defense effectiveness reports. Has air base ground defense teams and sensors
that respond 4,o ground attacks and airborne assaults. Does not do air' to air
engagements.

Scope of Conflict: Red weapons include air to ground conventional and
chemical munitions, missile delivered conventional and chemical warheads,
ground based SAMs, Spetsnaz delivered charges and RPGs and airborne forces.
Blue weapons are limited to AAA guns, ground to air SAMs and Security Police
defenses.

Mission Area: Base recovery and sortie generation.

Level of Detail of Processes and Entities: Individual entities are modeled;
i.e., aircraft, buildings, equipment, critical personnel and resources as
opposed to groups or organizations. Only one air base is modeled at a time.
Individual events are tallied and can be displayed as graphs after the
simulation is completed. Most activities are modeled as fixed time delays.

CONSTRUCTION:
Human Participation: Is not allowed during the running of the simulation.

The setup of the scenarios is very interactive and provides feedback during
layout and attack designs.

Time Processing: Dynamiic, event-step.

Treatment of Randomness: Deterministic with a mixture of expected value
functions, counting of deterministic events and queues, and random number
generators with fixed seed streams.

Sidedness: Two-sided - red attack on blue facilities. Asymmetric--
different functions are mode3ed for each side. One side nonreactive--red
attachs are user inputs; blue reaction is simulated by the model.

LIMTTATIONS: Capacity is limited by computer memory rather than by model
design. 2D representation of facilities. Cookie cutter dam1 age functions.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Addition of fire fighting capability
and its effect on sortie generation.

HAiBRDARE AND SOFTWARE:
Computer OS: MSDOS/PC-AT compatible (Z-248 and UNISYS DT III tested).
Storage: 2Meg RAM, 20Meg Hard drive as minimums.
•Peihls: EGA graphics, dot matrix printer, color plotter and mouse.

Lang•ajez C.
Pocumentation: User's manual and analyst manual (Draft copies).

SAECURITY CLASSIFICATION: Unclacsified.

CENERAL DATA:
DatALBMah: Cenerating valid base specific data could be time consu.-lng.

Entry of data is simple filling in of the blanks. Modifying data bases is
very simple.

CPU time per Cycle: Very scenario dependent, a few minutes to a half an
hour.

Data Outvut Analysis: Graphs of predefined data sets can be plotted in
minutes. An event calendar plus input and output data bases can be searched
using dbase compatible programs. Preformatted reports of damage, fir defense
and aircraft activities can be printed quickly.

Freauencv of Use: Model is being used on a daily basis to support studies
and operational exercises.

Usrrsa Hq PACAF, ASJ/YQE, Engineering Services Center (ESCI, Field Command
Defense Nuclear Agenry (FCDNA), and thc Naval Civil Engineering Laboratory
(NCEL).

Commentsr Completion of the model is expected in late FY92.
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.ITLE: CBS - Corps Battle Simulation, Version 1.3.5; formerly known as Joint

Exercise Support System (JESS).

DATE IMPLEMENTED: 1985.

MET : Training wargame.

QPQPNEN: U.S. Army Program Manager, Training Devices (PM TRADE), Orlando,
FL.

POINT OF CONTACT: PM TRADE, P. Spangler, Project Director (407) 380-4309;
Combined Arms Command-Training (CAC-T) Fort Leavenworth, CPT H. Lee, CBS
Project Development Officer (913) 684-3180.

PURPOSE: CBS is the Corps/Division command and staff trainer in the Army's
Family of Simulations (WAMSIM). Its primary use is as a CPX driver. It is
used by the Battle Command Training Program (BCTP) and by the corps to train
corps, division, and brigade staffs. CBS is also used by BCTP as a seminar
trainer.

Domain: Land and air combined arms combat.

Sfpn: Corps Area of Operations.

Envrnment: Hex based terrain features. Terrain is characterized by
terrain type, elevation, roughness, vegetation, urbanization, roads, rivers,
bridges, obstacles, and fortifications. Models day, night, and some weather
effects.

Force Composition: Combined land and air forces.

Scope of Conflict: Both Blue and OPPOR conventional, chemical, rear-area,
deep, and nuclear play.

MsiJlnArteas All Plemeats of air-land battle including conventional and
tactical nuclear combined arms warfare, indirect fire, close air support,
battlefield air interdiction, airlift, maintennce, logistics, and medical
operations.

Level of DetaA1 of 2rocesses and Entities: Ground reprasentation generally
to battalion level, but specialized units at platoon level and below. Air
units to individual aircrafC. Indirect fires are explicit. Air defense is
modeled. Terrain effects and congestion affect ground movement. Air missions
modeled include CAS, BAI, OAS, DCA, and CAP. Direct fire c'.mbat results are
determined by uce of weapon-on-weapon Lanchester attritico, calculations,
supplemented by the expert system, Combat Outcome Based on Rules for Attrition
(COBRA). CO3RA uses artificial intelligence to provide accurate combat
results in a wide variety of combat situations without introducing excessive
complexity into the model.

CONSTRUCTIONi
Humn nar4icipation: Required, except when running from a previously

generated or>.'- file.

Time PL1pce~ssing: Dynamic, event-step. Runs at multiples of wall clock
time.

Treatment of Randomness: Lanchester attrition may be deterministic or
stochastic, Monte Carlo. Other random events are stochastic, Monte Carlo.
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idedness: Two-sided, symmetric, except for some opposing forces functions,
such as logistics, which are partially automated.

LIA IO: Currently limited to approximately 5000 units, depending on
speed of computer used. No current smoke representation, currently no special
operations, no naval or amphibious play.

PLANNED IMPROVIMENTS AND MODIFICATIONSt Special operations, smoke, laser
guided munitions, and enhanced user interface additions, including Air War
Simulation (AWSIMS) link, currently underway. Expected completion date is
December 1992.

INPUT: TerAin, iorces, weapons characteristics, close combat data, and other
inputs are into tie data base. Current data bases provide data sets for
Europe, Central America, Southwest Asia, and Korea. During simulation,
controllers input orderi and requests for information by using VAX VT220
terminals and digitizing pads in conjunction with color video display
terminals (VDTs).

U.TT: Military graphics overlaid on variable scale maps displayed on color
VDTs. Orders, spot reports, and other output for controllers and training
audience are output on dot matrix printers and to files for data reduction.
Postprocessing is possible on files which store the basis for combat results.
Stand-alone After Action Reporting (AAR) system under development by BCTP.

.Cmw _Lu 1 A netwo.,k of one central processor (such as VAX 6420) and
saveral (depending on number of controllers) Micro VAX II
computers using the VAX VMS operating system.

•re The central processor requires 128 megabytes RAM and each
Micro VAX requires 16 megabytes RAM. The mass storage
requirefte~nts on each prucessor will vary depending on the
data base .sod, but generally 150 megabytes of hard disk
storage is required at the central processor and 50
megabytes at each Micro VAX.

Prpej&l, VT220 terminals, color VDTs, video disk players, graphover
video overlay systems, digitizing pads, and dot matrix
printers.

Languasge SIMSCRIPT 11.5, C, OPS 5 expert system language.
Documentatigon Nineteen volumes of published documentation. Iniludes

User's Handbooics, Analyst's Guides, Design Documents, etc.

S1E1TY CLASSIFICATION: Unclassified.

RAs._B.sj ColIlction and ontry of complete data base set would take
several man-years. Moderate changes to force structurn would typically take
several man-weeks.

CPU time per CvcJAg Intendad to run at li, ratio to provide realistic
training. Can be adjus$ed Lo run at much higher speeds.

Data Outout Anaivmist Utility data reduction programs available to
determine reasons for combat outcome and to provide analysis of spot reports
and orders. AAR system ut.der development by BCTP.

rgauencv of Uses Over 100 times per year.

Userst I Corps, III Corps, V Corps, VII Corps, XVIII Corps, National
Simula-ion Center, BCTP, CENTCOM, USACGSC.
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Commentl: Mode]. is under configuration management. Administrative manager
is PM-TRADE. Technical manager is CAC-T. Version 1.3.5 in currently fielded.
Version 1.4 will be delivered in December 1992.
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TITLEs CCBM - OenerLu Crew-Centered Bomber Mission Model.

DATE IMPLEMENTED: 1988.

H2Q•_•_..EI Analysis.

PROPUNLNI: AAMRL/HE, Wright-Pattervon AFB, OH 45433-6503.

ROINT OF CQNTAh#i Dr. Robert 0. Mills, (513) 255-7588, AV 785-7588.

PURPOSEt CCBM it a research and evaluation tool used to investigate
individual and crew performance. It can also be used as an operation support
tool (decision aid) to examine information flow and requiroments, individual
and crew workload, cuaw sizing, crew procedures, situational awareness, and
predicted impact of system changes upon mission performance.

Domaint Air.

hpani %ocai.

Environment'i Defined by the user as a function of bomber mission. The
model does not currently have terrain or weather capabili.Aes.

Force Comoositionl Crew performance of individual boml'er crew members can
be modeled.

SgoDe of Conflictl Dependent upon user's problem and model development.

MJis nJsalnl. Ag Dependent upon user's problem and model development.

ksyjevgj Detail of Processes and Entitiei: Lowest entity modeled is
individual crew members' tasks. Processes are dependent upon user's problem
and model dwvolopmsnt.

COETUCThfl~i
Hu•man karLjcupatg Human participation is required fov model development.

The user can specify a time segment during which the model will collect
snapshot data during execution.

Time Processino: Dynamic, time-step and event-step, and closed form.

7reatment of RanDdmnsmL: Stochastic, based on direct computation with Monte
Carlo used in the simulation of sensor effec:tiveness and the ability to
legrade offensive and 'Jefennive systems performance.

iLeJnesis: One-sided.

LXIfTA7'IONS CCB14 currently has low-luvel penetration nnd target acqui.sition
segments. Terrain and weather are not J.ncludeO.

PLANNED IMPROVSMENTS AND MODIFICATIONSt Weapon delivery and egress segment
are planned in the next effort beginning April 1989. Offensive systems,
terrain, and weather will almso be included. A follow-on effort will complete
the model from takeoff to landing including refteling.

INPUTs Crew member task performance parameters, scenario and avionics
parameters, wwt,.Vwi configuration, thrvits, and targets (e.g., relocatable).

Q•UT: Computer printouts, raw dnta, and statistical analyses of crew member
task performance pa':ametersl mission perforn.-nce data such an targets
acquired, etc., and avionics parameters such as distance from waypoInts and
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time of arrival of waypoints along with weapons configuration, threat, and
target information.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with a VWS operating

systrm that includes Screen Management facility.
S•o getl 529 blacks (270.8 KB) needed before data bases are created.
k•i•eralgoI VT-100 or compatible terminal.
LanaguQas FORTRAN.
Documantation: Tvchi7' I documentation Is available; thert. are no DDC

accosaion numbers.

UEQUil1TYCLAjQFtIAQt Un,.-laosified withotit a given problem, structure
parameters, and data. CCBM is an unclassified coruter simulation model.

GENERLDALI
DatJuj't Creation of the data base in interactive, w'ch the user

utilizing a human-computer interface to help with inputting the physical and
crew lunction files.

CPU-Ltime nor Cycle: N/A.

Data Output Analvs•Ji fl/A.

Freouency Of Ume: N/A.

UmLIre CCBM has recently become available for field application. Aside
from AAMRL, there are currently no other users.

CogmanJ.a: Model segments are linked in a way that permits execution of
individual segments. For example, a target acquisition se*ment can be
executed without low-level penetration. CC":x'a structure consists of
individual modules that provide model devslop•ent flexibility In that an
entire model does not have to be receded in order to be modified. The userneeds to modify only those modules that are affected.
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TITLE: CCDECSIM - nlose Combat Discrete Events Controlled Simulation.

DATE IMPLEMENTED: 1991.

MOlDEL TYE: Analysis.

EBOPONENT: BGWG Section, CA4 Division, RARDE, Fort Halstead, Kent, England.

?PINT OF CONTACT: Mrs. J. Saunders, (PO/BGWO CM4) RARDE, Fort Halstead, Kent,
England. Tele: U.K. 0959-32222, Extenuion 2924.

PUREQS: The game/simulation is being developed to provide a facility to
evaluate and compare the effectiveness of small arms. It will be able to run
as either a Wargame or a Simulation. CCDECSIM is still under development.

flomain: Land (and later Land/Air).

Sj2: Local.

£fnvironmeat Digitized terrain consicts of data for each 10 metre square.
Terrain features include spot heights, t~pes of vegetation and buildings,
rivers, roads, bridges, and obstacles.

F[rce Comoosition: Up to Company level.

Scope of Conflicts Conventional.

Mikn Argat Direct Fire Battle (up to Skm front).

Level of Detail 2LProcesses Da," The lowest entities modeled are
individual men, vehioleu or aircraft. Attrition, movement, target acquicitlon
and logijtics are modeled for each entity.

kWan Participatunt Required for decisiona in the Wargame, though the

model would contintie to run without a decision.

Time Proceasin'•: Processing is dynamic, the model uses event-steppinv.

Treatment of Rando"wisms Tho model is stochastic, It uses the Monte Carlo
method.

Sidadnenut The model is two-sided and symmetric.

Ldj1jZ i: Does not model C31 in 3ny detail. Indirect fire, obscuration
and nsinefields are modeled relatively crudely. As yet the model cannot
represent helicopters (there is no intention of representing fixed-wing
aircraft).

EL=P IMPROVEMENTS AND MODIFIZATIONS: Phase 1 of the model has not yet been
fully implemented. There are many improvements planned for this and
subsequent phases of the model including: a .ight modol, hellccpters, and an
urban model.

INEV i: Terrain data, system .nd weapon characteristics including attrition
data, mobility data and activity timings, sensor data. smoke and dust dita.

OUTPUT: A detailed log of all events will no maintained.
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HARDWARE AND SOFTWARE:

!Zomputext 2 VAX station 3100 systems (OPX VAX Station compatible).
1aot 100 megabytes minimum.

PEripe rals: TKSO tape drive; Storage expansion box and printer.
Lanouaae: VWS VAX windowing software and PASCAL.
DocUmentations Therý. is a beginner's guide, but a full user's guide has not

yet been produced.

SECURITY CLASSIFICATION: Unc'assified, data base classified Secret.

Userst B0WG section, CA4 Division in response to requests for studies by a
series by a series sponsor from within the M.O.D.

Cofmmntst No study has been run using CCDECSIM; therefore, any areas such
as frequency of use are still unknown.

0
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f TITLE: CCOMEM - Conventional Collateral Mission Effectiveness Model.

S DATE IMLEMENTED: 1985.

_DL TYPE: Analysis.
.EOPONENTt Boeing Military Airplanes, Operations Analysis Organization,

P.O. Box 7730, M/S K80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: Joetta C. hark (316) 526-2810.

PURPOSE: The CCOMEM model evaluates aircraft capability against naval and
land surface forces. It is a Monte Carlo computer simulation used in campaign
mission effectiveness studies. It uetermines outcomes of multiple offense and
defense encounters during the aztack phase of a mission. The primary campaign
roles of CCOMEM are antishipp.ng and antimobile land scenarios in which a
coastal region of army and naval forces is under air attack. Defensive
engagements from the land and surface elements and offensive engagementa from
the attacking aircraft are modeled with respect to the user scenario.

DESCRIPTION:
2PomA: Air, land, and sea.

San: � e model is used in campaign mission effectiveness studies and
analyses of air attacks on land and surface forces.

Environment: Statistical terrdin features based on typical DMA data. The
dAta is used to generate line-of-sight statistics as a function of azimuth and
altitude, then a Monte Carlo randomization determines whether targetacquisition in possiclc.

Force Comoosition: Two-sided. RED on BLUE or BLUE on RED. Various
aircraft types, AIs SAMS, AAA, ships, tanks, truf:ks, etc.

Scope of Conflict: Conventional weapons include air-to-air and air-to-
ground missiles, SAMs, and AAA. No nuclear or chemiual effects are
considered.

Mjosi.'n Area: Aircraft effectiveness studies, antishipping and antimobile
land element campaigns, and conventional standoff and attack capability
analysis.

Level of Detail of Processes and Entities: Movement is modeled for each
individual player, including Attacking a;.Iborne platforms (bombers and
fighters), AIs, SAMs, AAA, tanka, trucks, and ships. The initial position,
turn points or heading, and altitude and spesd determine the successive
positions of each offensive and defensive element that may take part in the
scenario. The numbirs of players may be from one-ot,-one to many-on-many. The
defensive and offensive capabilities are used to control detection ranges,
weapon launch ranges, hit and kill probabilities, and maneuvers. Encounters
between various offensive and defensive elements are evaluated individually,
using Monte Carlo techniques.

CONSTRUCTION:
Human Participation: Required for input data base preparation and plantains

only. After execution begins, human particirdtion is not normally allowed.

Time Prov.ssina: Dynamic, event-drivcn.

Treatment of Randomneeq: Monte Carlo determination of player encounters and
detections based on input probabilicies.
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Sidedness: Two-sided, asymmetric. ihe attacking aircraft are modelid at a
higher level of fidelity than defensive elements.

L T Does not simulate missile flyout. All players must be mobile.
All ships within a sailing formation must have the same velocity. The model
has no capability for defenses against deck launched AIs.

PLANNED IMPROVEMENTS AND MODIFICATIONS:

LNPUT: Aircraft Sorties (if fixed flight), weapon loading and launch
parameters, basic movement parameters for all players, detection contours,
attack priorities, and probability of kill data.

ouPT Attacker attrition, target kill statistics, pooition information for
subsequent graphics analysis, and complete time-ordered event trace.

HARDWARE AND SrFTWAR:
ComDuter: APOLLO Workstation with DOMAIN IX operating system

(Previously executed on VAX 3.1/780 computer with VMS).
Storage: 475K bytes, including input files.
~Lejpa:ls None necessary. One printer if hardcopy is desired.

Graphical terminal for animated playback with plotter for
hardcopy.

LanuuAoe: FORTRAN IV and FORTRAN 77.
Documentation: User's manual that is not completely current with model

updates. Boeing Document Number: D500-10197-1.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

DataBas Mission planning and scenario development normally requires
several weeks. Tabular data may take several months to collect or generate.

CPU time per Cycle- Dependent on data base size and numbers of players. A
typical scenario can take several hours.

Data Output Analvsis: Results take little titre to analyze bvt may lead to
more model executions.

Freauencv of Use: Varies by priority and requirements; has not been used

extensively since 1986.

Users: BMA, Operations Analysis.

Conm~entes N/A.
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, 1Ti: CECOM Center for C3 Systems System Performance Facilities.

DATE IMPLEMENTED: 1985 - present.

MODEra__P: Communications System Performance Analysis.

fBOFONENT: CECOM Center for C3 Systems. Modeling and Simulation Branch,
Ft. Monmot.th, NJ U'7703.

POINT OF CONTACT: William Sudnihovich, DSN 995-2119; Comm (908) 544-2119.

PURPQt Models and simulations to support detailed engineering system
parformance arnalycis of major Army communications systems (MSE, SINCGARS,
EPLRS). Also, integration efforts in progress to provide communications
analysis support to existing Fire Support and Air Defense models.

DESCRIPTION:
Di: Ground Based Comnmunizations Assets, Ground and Airborne Electroniz

Threat Analysis.

§Mn: Supports analysis for scenarios comprising Corps area communicatios
requirements and below.

Enviroment' Uses Defense Mapping Agency (DKA) Digital Terrain Elevation
Data (DTED) data for computing propagation los8s on RF conmunications links.
Models also &ccount for Electromagnetic Interference from unfriendly emitters.

Forc2 Compocition: Physical components of comnunications hardware (Red and
Blue) are modeled. User requirements are extracted from the Communications
Data base (CDB), which is supported by the U.S. Arml Signal Center, to support
the scenario under analysis.

, S9tops oConflict: N/A.

119sion Area: Communications Systems.

oe and Entities:

CONSTBUCTIQ9 ,
HvM1•an Participation: Required for building scenarios and simulation

parameter setup. No human interaction during simulaticn runs.

Time Processing: Simulatiuns are processed using discrete event scripts
which detail the actions required at specofic simulation times. The
processing requirements for any simulation run are Oeployment and scenario
dependent.

7 -jittent of Randomness: Physical hardware is modeled t em
specifications. Any randomness i.s reflected as specified i system
dDcuments. User communications requirements are generally mos_ ad using some
statistical message generation distributions based on Army supported
communications requirements data bases.

idedness: N/A.

k.MITATIONS: Models and simulations as they exist were built to perform
analysis for specific customers. Any limitations of this suite of models and
simula-ions are a result of their intended purpose. The models are, :.Owever,
built in a modular hierarchy of independent sub-models representing physical
components of systems. This modularity allows flexibility in current analysis
and accommodates the addition of requirements in a cost-effective manner.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: All models in the C3 Systems, System

Performance Facility suite of models are updated and modified as necessary to
zeflect updated system specifications and customer zequirements for analysis.

INkUT: Depending on the system simulated for analysis, input parameters
include but are not restricted to: Radio (detailed) characteristics, Antenna
Patterns vd Signal Characteristics, Circuit/Packet Switching Message
Proressing Delays, Network Connectivity Requirements, Voice/Data Traffic
Requirements

OUTPUT: Statistics detailing performance characteristics of the systems under
analysis are output to files that can be used by any commercial data base or
statistical analysis package.

HARDWARE AND SOFTWARE:
Computer: Digital Equipment Corp. VAX/VMS Systems.
StoraMe: Model Dependent, Recommended Minimum 16MB FAM and 200MB Hard

Disk.
Peripherals: Graphics Printer/Plotter.
Lkpouauge: General Simulation System (GSS).

SECURITY CLASSIFICATION: The models are unclasiified, but C3 Systems
facilities are accredited to process data file with these models up to the
Secret level.

GENEitAL DATA:
Data Base: N/A.

CPU ttme per Cycle: N/A.

Data Output Analysisr Data output analysis is not provided by the models
themsolves. All outpi:t is formatted into data base tables and is made
available for the analyst to use any statistical package appropriate for the
intended analysis.

:reauency of Use: Project dependent.

Users, CECOM Center for C3 Systems, PM Mobile Subscriber Equipment (MSE),
Vulnerability Assessment Labs (VAL), CECOM Architectural Engineering
Directorate (AED), PM Army Data Dincribution System (ADDS), PM Guardrail,
PM Advanced Field Artillery Tactical Data Systefm (AFATDS).

Comments: The CECOM Center for C3 Systems previously anly supported system
performance modals of the Mobile Subscriber System. Thia submission to the J8
Catalogue should reflect the on-going development and applicability to all
major Army communications systems and the interface possi.bilities to
Battl3tield AutomateC Systems for detailed communications system performance
predictions.
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TITLE: CEM - Concepts Evaluation Model.

DATE IMPLEMENTED: 1974.

MODEL TYPE: Analytical.

PROPONENT: U.S. Army Concepts Analysis Agency.

POINT OF CONTACT: William T. Allison, (DSN) 295-5236 or (301) 295-5236.

PURPOSE: CEM is used primarily to analyze force effectiveness at theater
level warfare. It is designed to provide a tool to assess the effectiveness
of different mixes of forces and resources and to estimate ammunition,
equipment, and personnel requirements.

DESCRIPTION:
Domain: Land and air.

Span: Accommodates any theater given a data base; has been used for Korea,
Southwest Asia, and Central Europe.

Environment: Terrain consists of three types representing good cross
country maneuverability, marginal cross country maneuverability and road
bound. Natural and man-made barriers are also represented. Terrain is
described in rectangular bands. Each 12-hour division level cycle represents
average proportion of day and night. No weather.

Force Composition: Combined forces for Blue and Red.

Scope of Conflict: Conventional warfare.

Mission Area: All conventional missions except unconventional warfare.

Level of Detail of Process and Entities: Simulates command decisions at

four levels from theater to division. Forco inputs as Blue brigade and Red
division. Combat occues between Red divisions and Blue brigades along a
continuous FEBA. Accommodates up to 70 Blue and 125 Red divisions with up to
51 types of weapons. Aircraft are aggregated into two types; Air Defense
Fighters and Tactical Fighters. The latter are given daily mIssions of
Counter Air (CA), Armed Recon/Interdiction (AR/I), or Close Air Support (CAS).
Attrition to CA and AR/I are probability of kill. Attrition to CAS and
divisional personnel and equipment is derived from results of a high
resolution simulation used to extrapolate for the actual wdapons in the CEM
engagements. Logisticr are highly aggregated. Movement of FEBA is a function
of attacker and defend .r final to initial combat worth ratios.

CONSTRUCTION'
Human Participation: None. Fully hutDmated.

Treatment of Randonwness: A deterministic combat simulation.

Time Processing: Time-step based on a 12-hour division level cycle.

Sidedness: Two-sided, symmetric model.

LIMITATIONS: Doeb not model breakthrough, airhcrne assaults, engineer
functions, transportation, lines of communication, electronic, chemical, or
nuclear warfare.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Different comnbat attrition samples
for night and day; deep fires against second echelon and arriving forces;
combat attrition of GS artillery.
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NPUT: Terrain mapi troop list.; TOEs (personnel, Ammo, POL, other supplies,
tanks, APCs, helicopters, anti-tank missiles, and artillery); shooter-target
results from high resolution simulation; resupply and replacement rates
(personnel, ammo, POL, other supplies, and weapons); arrival schedule for
resupply, reinforcing artillery battalions, and maneuver units; and FEBA
movement tables.

OUTPUT: Computer reports stating (periodic) FEBA locations, posture profiles,
state of opposing forces, resources expended, KIA, WIA, CMIA, and DNBI; and
weapons hit, destroyed, damaged, abandoned, and repaired. Graphic (plotter or
color CRT) display of same results.

HARDWARE AND SOFTWARE:
Computer: UNISYS 1100/841 CRAY XM-P/48; CRAY 2.
Storaos: 1.2 million dccimal words.
erR• JLsJ: Two tape drLves or disks; one printir.
Lanauaae: ASCII FORTRAN.
Documentation: CAA-D-85-1, Volume I, Technical Description, January 198S

(Revised October 1987); CAA-D-85-1, Volume I1, Users'
Handbook, August 1985. (Revised January 1990).

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
DatAjBAM: Acquisition - 2 months; Preparation - 18 man-months.

CPU time ver Cycle: UtlILYS 1100/84 - 36 hours (for 180 days simulation);
CRAY XM-P/48-4 hours (for 180 days simulation).

DataOutDut Analysis: 2 months.

Freauencv of Use: 800 timer per year.

User.s~l U.S. Army Concepts Analysis Agency.

Comments: CgM is dependent on results from a higher-resolution division
mouel (presently COSAGE) for combat attrition and munitions expenditures.
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TITLEs CFARC - Cloud Free Arc Simulator.

DATE IMPLEMENTED: 1986.

PROPONEN: United States Air Force Environmental Technical Applications
Center (USAFETAC), Environmental Simulation Section. USAFETAC/DNY,
Scott AFB IL 62225-5438.

POINT Or CONTACT: Capt Anthony J. Warren, DSN 576-5412,
Commercial (618) 256-5412.

.E1jaQlZ' Thin model porforms gensitivity analyzes of potential yround-based
laser site@ by generating downtime statistics. i.e., duration of cloud of
conditions along a line-of-sight from the ground to an orbiting satellite.
Downltime statistics can be accumulated for a system of 1 to 25 sites.

QE6CRIPX~I a
Pqa Surface-to-orbiting satellite. Mobile surface sites (e.g., ships)

are permitted.

I=21f: Global.

£navimen CFARC is an environmental model.

Force Comgosition: N/A.

SCooe of Conflicti N/A.

Miu•sin Area: N/A.

Level of Detail of PFroeamem and Entitiesm CFARC produces downtime
statistics for systems for systems of I to 25 sites. Model determines
individual locations an well an all possible combination@ of sites. Seasonal
and diurnal effects can be evaluated with this model.

CONSTRUCTION:
Human Particioation: None.

lime Procesuing: Dynamic, time-stepped model.

Treatment of Randomnessm Stochastic, Monte Carlo. The four-dimensional
Boehm Sawtooth Wave model is used to generate fields of spatial and temporally
correlated random number-.

Sidedneseu One-sided.

LIMITATIONSt Maximum of 25 surface sites can be testwd raimultaneously.
Terrain obstructions are not modeled. satellite orbit m~st be sufficiently
high (fast-orbiting satellites cannot be accounted for with CFARC).

PLANNED IMPRO.[VEMF[_TAND MODIFICATIONS: The USAFETAC model CLDGEN (Cloud
Scene Generator) can be used for system with a low satellite orbit.

INPUT: Parameters of the Burger Aerial Algorithm, used to model the cloud-
cover distribution. There ar& two parameters (mean cloud-cover and scale
distance) for each hour of the day, by month. A met of these coefficients is
needed for each site.

QUTU: Downtime duration statistics are accumulated in used-deiined time
,4tegoriem for a system of ground mites.
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HARDWARE AND SOFTWARE.
Computer (OSh Designed on an IBM mainframe using the MVS operating system,

but written in ANSI-Standard FORTRAN specifically to enhance
portability to other computsru and operating systems.

Storaaei 70 Kilobytes.
JPaiflbral None required.

Lanauiag8 ANSI-Standard FORTRAN 77.
Documentation: USAFETAC/PR-86/002, Cloud-Free Line-of-Sight (CFLOS)

Simulatiin Models Users Manual.

SECURITY CLASSIFICAT4ON: Unclassified.

f•ljRU.Et Model coefficients are prepared by 1.Va*NFETAC. Procosaing t..ne is
minimal.

CPU time par Cvcles Dependent upon the number of locations and the desired
time-step. A one-year simulation for 25 sites requires 3.6 seconds.

Data Output Analysis: N/A.

Freauencv of Uses Unknown.

Userse Phillips Labcratory, Air Force Weapons Laboratory, Det 50, 2 WS
(Onizuka AFB).

C e None.
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.TITL: CFAW - Contingency Force Analynln Wargame.

DATE IMPLEMENTED: 1984.

KOVEL TYP&s Analytical.

PRZOOE: U.S. Army Concepts Analysis Aqwncy.

kOINT OF COWIACT: Mr. Robert Hart, (DSN) 295-'574 or (301) 295-1574.

£Z2EZ: CFAW in used primarily to examine both operation plans and
contingency plans and to analyze potential conflict.

Domeini Land, air, and over- s-uhore naval operations.

Ipjnt Scale deolnds on specific study needs. Reasonable span ranges from
division to small theater.

EInnme2Inti Hex-based. Lach hex edge incorporateob 1 of 10 possible types
of road and cWf-roei trafficability factors. Each hex is one of seven terrain
types, which include mountains, hills, nrull, flat, swamp, urban, and water.
Hex size Is an input parameterl the current model can amploy four 49x49-hex
maps. Weathor, time of day, and day and night are modeled.

E.prce Composition. Combined and joint forces can be modeled.

Scope .Q g2llci Conventional conflict with rear area and noncontiguous
FLOT. Nuclear and chemical play is limited to initial effocts (no effects of
contamination, persistence, collateral damage, etc.).

MimlonJ Areat Air (DCA, CAS, OAI), direct and indiract fire (including TBM
and rockets), air defense, airlift (including a.Lrbo.'ne and airmobile), and
barriev opurations are represented.

Lsa.yaLaqI .2 iEnlLj hLLn tilitae| Land comLat units can be modeled
from company to divisiun ma discrete entities vith brigade/reginent being the
preferred entity size. Units kre collections of direct and indirect fire
weapon types, each haviag a descciptiva data base of acquisition and kill
probabilities, fire dietriuution, and other i.put parameters. Attrition on
unite in direct fi'e combat is adjudicated by a differential equation.
Equation parameters are obtained from a detailed, Monte Carlo simulation
model. Attrition varies with posture Lnd teirain. Combat is initiated by
attack by an aggressor unit and terminated ud)on player command or by broaching
a player specified attrition threshold. Moeeal t a mingle achelon comnmand and
control; players must give orders to each u':it played for novement. Air units
are modeled as aquadrons of individual uircraft that can be given ground
attack, defensi~e counter-air, or escort m'.Mions.

Ugman Participationt Required for all unit miision aid movemen~t decinions.

Time PrQQ211inat Dynamic, time-step. Camo time to real time is variable.

Trmet ofn _B mn9&tuj' Stochastic, Monte Carlo.

ldnesg: Two-sided, symmetric.

L QTIOS: Unreproducible results due to stochastic randomness aod player
variabilities. Altitude ic not played, which degrades air defense fidelitl.
Player span of control limits practical number of entities per side to
approximately 100. Flayer decision variability does not permit replication of
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a specific gamm. Smal] unit combat, to include SOFl-type activities, ir not
modeled.

PLANNED IMPROVEMENTSt•DMr;l UATIO~h Enhanced logictics effects and
improvud abiltty to divert air missions tu iL.,-adiate targets.

INPUT: Unitst weapon counts, ground speed, supply consumption rates, indirect
fire damage capability and range, unit size, and designation. Scenario:
terrain description. Attrition: ind-vidual weapons data, terrain effects on
weapon densities, probabilitins of detection and kill for each wonpon target
pairing, expected aircraft specific exchange ratios, ard ai, 1i4.ens*
effectivenesn. Game: initial map position and arrival ttiiwo for zach unit
playod.

OUTPQTt Current status (strength, position, and sctivity) and map picture of
playing seraen an desired during game. Strengths over time of weapons by
location, activity, type, etc., as desired by analyst in tables and chartw.

HARDWARE AND SOFTkWARE,
g•pzr I0§)i VAX 180 with VW,
6to zo 100 words.

P. %h.Baf Pive DEC VT102 terminal., three Ramtek ROB monitors with
dLriver, one printer.

L g , FORTRAN
.,Qm2Ln •la h Under development.

IECURITY CLA53IFICATI lt: UnclasmLfied, but data bases are often classified.

Databiglot uiiQ to three weeiw (given information availabillty).

CU tFAMIL..I. C.pproxiwat-elv 20 minutes of each gaming hour.

IAta utpout Atalyrist Postrirccesaor/analytical aids, herdcopy, order
streams.

rrI[giitnQ.zQ n BrSix to eight different war qame ncenario. por year.

VJL USACAA operates wur game for DA Staff, Army agencies, and major
commands.

CQ2Mfjnj: USACAA performs configurat ion control, mudel improvemu&:Ls, and
.taintenarce.
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.IThZ' CF'rR - Thirp Filter Transfer Response.

O2A~jLLdI1ZFlTK2, 1986.

•IQ•IDE2LTYL Analysis.

PRBQ-gN't1i ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

PQINT QF CONTACis Williaff High, &TT Avionics, (201) 284-2670.

PURP.QSi To analyze filtnr remponse to ECM.

Jl t Filter characteristic data, amplitude and phase meanuremente. ECH
signal parameters (frequency, pulse, CW, etc.).

QV"L1t'i PMotu of filter uind nLqnals in frequency and time domaina.

Qnpt1Li DEC VAX. Rvq'uirem nrray processor.
toragel lOOK Byterlj inbemory requirement.i 2M Rytew.

LrlgJngu I VAX FOHTI'AN.
P..Mmlint.U ont Nrine.

.J JUnclasified.

2jLjDljQt Preparation t ime is J hours.

.1P.U_. L..ijvSyIto 2 minute. on VAX Computer.

.B~QJ1..'. Status of Modoil - completed; debugged.
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.n'll, CHAS - Chemical Hazard Aasesament System.

O2AEII 1987.

MQE ! Analysis.

?ROQPQNENit AL/CFMID, Wright-Patterson Air Force Base, OH 45433-6573.

£2 QOFi CONTACTi Dr. C.R. Replogle, DSN 785-7583, Commercial (513) 255-7583.

EUiIQ.iZ CHAS was developed in support of the SALTY CHASE Command Post
Exercise in USAFE am a tool for hazard analysis, response training and hazard
management for USAF bases. CHNS performs the following functionst

2. Allows the user to examine various chemical attack scenarios, to
construct strategies for defense detector layout, and to plan postattack air
base raconmtitution.

2. Provides the user with postattack status of air bopu personnel and
material.

3. Provides the user information on the various ahk:jZ. CE chemizal
hazards, including area coverage (dosmage and concentration), detector system
performance persistence of the agent, and toxic effects (casualties).
Casualty tffects are computed for personnel defined in different levels of
personal protection and either inside buildings or in the open. Comiutation
of agent dosage inside buildings it, based on filter factors and air exchange
rates defined by the user for each building.

Diu&Pj' Land

Oaprit Local.
Sn rimInji Facilities with data base information, population centers,

weathur conditions.

Foc- n N /A.

ScS2D _RLrI•ict i Primarily chemical weapons effects, but, some
conventional wwapons effects can be evaluated.

HissionJIAX: Air bame operations and vulnerability.

Level andZlftjLtijj Chemical munitions can be
delivered by mmisile, bombs, or artillery either mixed or in multiple attacks
at specified time periods. Conventiorial attacks are currently limited to
aircraft delivered bombs. Personnel and detectors can be individually placed
in the target area. Casualties are reported for all population centers and
detector status reports c-n be obttined.

Hwman Paxticipation: Required, the system w&1 tS for decInornr.

Time krOqSq lM: Dynamic wit h time-step.

Treatment of Handomnyes s Weapon delivery errors.

8.0d.nies: One-aidad.
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ITATIONSQ Produces discrete "snap-shots" of chemical challenge; personnel
are stationary throughout the s:enario; weather conditions are assumed
constant for the duration of the chemical threat.

INPUD t Scenario development: attack profile, target profile, weather
profile, detector profile (optional), population profile (optional), chemical

munitions effects data base, model parameters (e.g., agent data: physical
const&nts, agent toxicity, equipment protectiun factors, detector thresholds).

QOUTPT: Graphic display of chemical contamination, hardcopy plots of target
area, casualty reports and casualty streams, detector status reports, building
damn e.

HA2DWARZ AFD SOFTWARE:
om.fulpterOS UNIX, XENIX, AIX.
Stggt 4MB memory, 40MB hard disk.
kgtijh~r.ls: VGA mo.aitor, mouse, printer (optional) and plotter

(optional).
•Lqangagt FORTRAN 77, GKS.
Docvmentatioi:: User Manual, Programmer Manual.

S RITY CLASSIFICATIONt Unclassified.

gENYLRAL DATA:
QAjA..is. A basic trrget can be digitized from a facilities map in 10

man-hours plus technical support. Inclusion of target element data will
increase man-hours depending on level of detail to be digitized. The chemical
mvnition effects data base is generated off-line at 5-20 minutes per case.

CPU tn19__pjr. CyCles Fast response time.

QA• _Oou Ujlt on screen displays, plus hardcopy reports and plots.

_ Weekly.

UL•~ JAYCOR, AL/CFHD and HSD/YA (USAF), DRES (Canada), NRDEC (U.S.
Army), Saudi Arabia.

"gMCtint•: Model developed by JAYCOR, Dayton, Ohio, under USAF contract to
AL/CFHD, WPAFB, OH.
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JjTL: CHEMCAS III - Chemical Casualty III.

*DA A1E IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: United States Army Chemical School (USACMLS), ATTN: ATZN-CM-CC,
Ft. McC'ellan, AL 3G205-5020.

POINT OF CONTACT: Mr. Tom Collins/CPT Michael 0. Kierzewski,
(205) 848-3174/3659, AV 865-3174/3659.

PURPOSE: CHEMCAS III is used to analyze weapons systems effectiveness agai.st
targets. It determines casualties eud provides quantitative estimates of
agent deposition and dosage levels on target. CHEMCAS III is used primarily
to compare various weapons systems a;.' to be a casualty levels feeder model
for larger force on-force models. The dosage and deposition effects are
actually calculated by the NUSSE IIT model used as a module for CHEMCAS III.

DESURIPTIONt
Domain: Land.

22=: Accommodates any theatet with adequate weather and terrain data base.
Meteorological date comes from the EOSAEL CLIMAT Data Base.

Environment: N/A.

Force CoMpggition: Currently Army maneuver units only.

Qcove ofQnfijc.t Chemical weapons effects only. No nuclear weapons or
the high explosive effects from chemical munitions are modeled.

Mission Area: All missions and weapons combinations that can be used to
deliver chemical munitions.

Level of Detail of Trocesses and Entities: ?or artillery-delivered
munitions, CHEMCAS !XI uses volleys from four or six tube artillery batteries.
Target tinitL can be handled down to company level but the normal target unit
is the battalion. Target units are stationary, and firing units are limited
in the number of rounds available to them (based on unit basic loads and
resupply rates).

C0NSAtUCTTON:
Huyjap Partig tiO__f : Required to provide the interface between modulea and

to perform the firepl~nning for the model.

Z _meEroces.jaqg Dynamic in that model treats dosage at different timis
from the first round impacts on the target.

T1rament of RandomneF'J: Stochastic process used to model aim poiat and

dispersion errors as inde,ýenden. bivariate normal random rariables.

Sidedness: one-sided.

LIMIIATIONS: Model does not currently consider bombs or missiles for
dissemination of chemical agents. In addition, the applicability of
CHEMCAS III is limited by the data base limitations of NUSSE III. For example,
NUSSE III parameters are derived for limited types of soil and vegetation.

£L_&ENf_ IMPROVEMENTS AND MODIFICATIONS: Addition of chemical agent bombs and
missiles; • version of CHEMCAS III that will run on a personal computer
(Zenith) is nder development.
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INPUT% Target size and protection level, current weather data (tempera.ture
stability, windspeed), terrain data (vegetation, soil and surface type)
chemical agent used, and the munition used for delivery.

O_ PLUT: Per'entage of the target that is exposed to different dosages or
deposition rates at a specified time after impact of the first round ani t"he
per-':entacie of lei~onnel in the target area who will become casualties
(threshold, incapacitation, cx lethality).

JiAPDWA•P.E AND SOFTWARE:
L••Cer: Currently designed to run on the UNISYS 1100/70 resident at

Aberdeen Provirq Ground-Edgewood Area.
'et: Approximately 1.3 MB witn i ME dedicated to NUSSE III.

Peripe~rals: Minimum requirements: a VT100 terminal ana a juinter.
Language: UNISYS FORTR.,N.
DocumentatI.on: Under revision. Current documentation from Science

application International Corporation dated February 1988.

SECURITY CLASSIFICATION: Unclassified, but weapons effects data bases are
classified.

GENERAL DATA:
Data Base: One hour required to prepare the inputs for one run.

_CPUime per Cycle: Total run time including NUSSE III is 10 minutes. If
NUSSE III were run previously, the run time for CHEMCAS III would be
3-5 minutep.

PataOutput: Analysis: No real analysis performed.

Freouencv of Use: Used weekly by USACMLS.

Users: USACMLS and CRDEC.

Comments: Configuration control 3xercised by USACMLS.
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. TITLJ: CISCIAD - Combat Identification System COMO Integrated Air Defense.

PATW IMPLEMENTED: 1987.

MOL TYPF: Analysis.

pROPONENT: TRADOC Analysis Command - White Sands Missile Range (TRAC-WSMR),
White Sands Missile Range, NM 88002-5502.

LU.T OF L.ONACT: Mr. Daniel Bretl, (505) 678-4287, AV 258-4287.

PURPOSE: CISCIAD is a research and ovaluation tool used to conduct high
resolution air duferse studies, including combat identification.

DESCRIPTION:

2oj•Ai•: Land and air.

SU: Regional.

Eny_1ronment: Uses digitized terrain, 100 meter squares with vegetation.
Time cf day and weather reflected in input data for weapon systems.

Forcecgmppis!on BLUE air defense and aircraft versus RED aircraft.

Scpe gj . ntlict Conventional.

Miesign Al•et Air defense.

Ltevel QfDetail of Processes and Entities: Individual fire units and
airci aft are simulated, up to a corps level of air detense. Command and
control (fire levels), ECM jamming, and combat identification systems are also
modeled.

Hu_.1n Participation: Not permittec'.

Ia___rogessing: Dynamic, critical event-step model.

Ireatment of Randomness: Stochastic, Monte Carlo.

Sid fsdeat! Two-9ided, asymmetric, RED is nonreactive.

L,_MiTATL0NS: The maximum number of fire units and aircraft that can be played
are 300 and 1024, respectively. Nuclear and chemical warfare and logistics
aze not model d. There ib nu ground-to-ground combat.

PTANNED IMP RVEMENTS AND MODIFICATIONS: N/A.

jNypY•: Scenario, weapon characteristics, aircraft flight paths, ECM jamming
data, combat identification system data, and command and control element
characteristics.

SUITFUT: Cu•..puter pý:intcut of RED and BLUE kills, time of kills, engagemient
ranges, etc. Graphics playback of movement, engagements, and kills.

ILDOWARE AND SOFTWARE:
cumputerOSI: VAX/VMS operating eystem.
Storage: 150K.
p1pheras: Printer end graphics.
Li1quae: FORTRAN 77.
poc, me taniop[ Veda, 10306b-E7U/Pl035, User's Manual, 6 May 87.
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SECURITY CLASSIFICATION: Unclassified, but data bases are usually classified.

GENERAL DATA:
Data Base: Six months.

CPU time per Cycle: One to six hours on VAX 8600.

Data Output Analysis: Postprocessor.

Freuency of Use: Several times per year.

Users: MICOM, CAA, and TRAC-WSMR.

Comments: CISCIAD is the versicn of COMO used by and maintained by TRAC.
It was developed from the CIAD model which originated at the SHAPE Technical
Centre.
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TITLE: CLDGEN - Cloud Scene Generator Model.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: United States Air Force Environmental Technical Applications
Center (USAFETAC), Environmental Simulation Section. VSAFETAC/DNY,
Scott AFB IL 62225-5438.

POINT OF CONTACT: Capt Anthony J. Warren, DSN 576-54\2,
Commercial (618) 235-5412.

PURPOSE: CLDGEN is a weather simulator. SpecificaLly, CLDGEN generates the
spatial distribution of clouds, at fixed location3, as a function of time.
The model was developed for computing surface-basad cloud-free line-of-sight
probabilities bsewnr. the curface and an orbiting satellite. The model has
been used to ascess the impact of clouds on a qround-based laser system, and
for a study determining the optimal placement of a ground-based satellite
detection system.

DESCRIPTION:
Domain: The model generates cloud scenes as observed from the surface.

Span: Global. The model generates scenes at a specified point. Several
points can be studied simultaneously, as the model preserves observed spatial
and temporal correlation properties.

Environment: Serves as an environment sub-model to large-scale simulation

models.

Force Composition: N/'.

Scope of Conflict: N/I.

Mission Area: N/A.

Level of Detail of Processes and Entities: The model provides binary cloud
data (cloud/no cloud) at iany point in the sky as a function of t!i.e. It does
not simulate individual cloud layers or provide any informattzn on cloud
height. Any number of points can be simultaneously modeled. The output also
contains the total fraction of the sky covered by clouds.

CONSTRUCTION:
Human Participation: Not required, but is permitted.

Time Processing: Dynamic, time-stepped model. A fixed time-step is not
required.

Treatment of Randomness: Stochastic. Monte Carlo simulation is used. Tha
four-dimensional Boehm Sawtooth Wave model is used to generate fields of
random numbers with specified spatial and temporal correlation structures.

Sidedness: One-sided.

LIMITATIONS: Model assumes cloud distrLbutions are isotropic. Dues not apply
to mountainous areas or coastal areas where anisotropic distributions occur.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Parameters of the Burger Aerial Algorithm, used to model the cloud-
cover distributions. There are two parameters (mean cloud-cover and scale
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distance) for each hour of the day, by month. A set of these coefficients is
needed for each site. During the simulation, the model requires the time and
location in the sky (zenith and azimuth angles) of the target under
consideration.

OUTPUT: Raw data.

HARDWARE AND SOFTWARE:
Computer(OS): Designed on an IBM mainframe running the MVS operating

system, but written in ANSI-standard FORTRAN specifically to
enhance portability to other computars and operating
systems.

Storage: 252 kilobytes.
Peripherals: None required.
Language: ANSI standard FORTRAN 77.
Docu entaon: USAFETAC/TN-90/003, CLDGEN Users Guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Model coefficients are prepared by USAFETAC/DNY. Time

requirement for preparation is minimal.

CPU time per Cyc]l.: Dependent upon the number of locations and the dezired
time-step. A 10-year simulation• tracking a satellite in a 39,000 km orL',.t
required about 15 min of CPU time.

Qata Output Analvsol: N/A.

Frequency of- Use: Model has been used several times per year si;ice its
inception.

Users: USAFETAC, Phillips Laboratory, Ai- Force Center for Studies and
Analysis.

Comments: USAFETAC recently completed a validation study of this model.
The results wil) be published later this year in an USAFETAC technical report.
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.IL: CLEAR - Campaign Logistics Expenuiture And Replenishment Model.

2ATE IMPLEMENTED: March 1991.

MODEL TYPE: Analysis.

PROPONENT: Commander-in-Chief Pacific Fleet (CINCPACFLT Code 03).

POINT OF CONTACT: Mr. C. DeLeot, (808) 471-8635.

PURPOSE: Research and Evaluation Tool used for force capability and
requirement studies dealing with resource planning. CLEAR is integrated with
the CINCPACFLT air strike model (THOR) and battle group defense model (ASBAT).
CLEAR models the supply availability for a deployed, multi-carrier, battle
group. Non-combat consumption and replenishment are modeled. Combat
consumption is modeled and determined by the warfare models executed in
conjunction with CLPAR.

DE SCR IPTI9N,
Domain: Naval unit and port supply consumption and throughput.

Span: Considers movement o~f supplies from CONUS to deployed fleet naval
units.

Envix )nment: Supply throughput function of sea-state. Weather does not

affect ports.

Force Composition: Ships and port facilities.

Scope of Qsnlfl:ct No conflict represented. Warfare damage modeled in
linked models.

HbsLonEL.rea: Logistics, non-combat consumption and supply replenishment.

kv'el of Detail of Processes anc Entities: Ships and ports represented by
the supplies being carried, supply consumption rate, and reorder level data.
Sup7vr ship and port entities model number and type of supply transfer
facilities, and number of simultaneous transfer operations allowed. Thirty-
two characteristics can be established to limit supply category thr'oughput at
a facility. Ships and ports have a logistics chain of command independent of
their command structure. Events include ship arriving at port to load
supplies, ship arriving at port or battle group to unload supplics, ship
joining or leaving a logistics chain of command.

QONSTRUCTION:
Human Participation: All human decision about logistics events are input as

part of the execution data base. Mode2 executeis without human intervention.

Time ?rocessing: Dynamic evenL-step model with some time-step overlaye.

Treatment of Randomness: Deterministic model. Linked Monte Carlo combat
models cause random combat consumption and the results from replication to
replication are different.

Sidedness: One-sided.

LIMITATIONS: The model does not ettempt to alter the pre-planned leaving and
arriving port event schedule bascd on other events that may occur. All
transfer facilities are 100% rellatle. An unlimited number of supply
categories can be represented, but each supply category must be labeled as
weL, dry or ammunition for throughput classification.
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pLANNEp IMPROVEMENTS AND MODIFICATIONS: Development continuing, limitations
are being addressed.

fNlN._: Supply categories, facilities that transfer supplies, number and
description of simultaneous replenishment resources on supply ships and at
ports, the ships and ports being considered and their logistics organization,
consumption parameters for all units by supply category, supply reordering
information, and on harnd supplies at the start of tha analy3is run.

OUTPUT: Current on hand supply level for deployed ships is output just prior
to axocuting th4 combat events modeled by THOR and ASBAT. End of analysis
summary of the amount of supplies consumed, transferred, received, and
remaining for each unit modeled.

HARDWARE AND SOFTWARE'
Computert Dewigned to run on VAX under VMS. Runs on SUN using UNIX.
•t9 e Requires approximately 2000 blocks of storage for its source

code.
prigherals: One CRT.
Ln g FORTRAN 77.
Documentatiqnl Analyst Guide, contains explanation of algorithms with

numeric examples, global COMMON block variable definitions,
and data organization.

BCURITY CLASSIFICATIQaj: Unclassified.

GENERAL DAThs
Data Bassi Two man-months for a fleet wide data base.

CPV timc per Cycle: One minute execution time for each day of simulatod
time.

Data Output Analysiqt 10th and 90th percentile information calculated by

the model.

Freauencv otf Ill Daily.

Users: CINCPACFLT. Fiscal 92 distribution scheduled as part of CASES.

g2Iolntsi Model developed wolelv to support supply side of the logistics
problem for CINCPACFLT combat models. Model development concentrated on
integration to other models. Improvements will concentrate on more robust
,inderway repi.mnishment process.
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OTITL31 CLIPIF - Complex Linear Predictor Filter.

MODL. TYPE: Analysis.

PROPONENTs ITT Avionics, 390 Washingtun Avenue, Nutley, NJ 07110-3697.

_QNLUT O CONTACT: William High, ITT Avionics, (201) 284-2870.

PURPOSEi For analysis of CLIPF application to RF cancellation of high duty
interference.

INPUT: Initial predictor parameters. Parameters of simulated signal
environment.

QUTPUT: Plot, of filter characteristics, Plots of input signal composite.
Plots of canceled output vs. time.

bMWARE AND S0FTWARB:
CQ•.Ut=: VAX 11/780-782; requires array proceuso-.
stp•_Age: 50K Bytes of 8 Bitup memory requirements: 1M Bytes of

S bite.
Ln g FORTRAN IV Plus.
DQkfumgljt Technical Memoranda; Test/Verltication/Validation Roports.

OCCURITY CLASSIFIQATIONt Unclassified.

DatjL_• : Preparation time is 1 hour.

CPU time per Cycle: 10 minutes on VAX computer.

gMQjJ3•1fnt2 Status nf Model - completed; debugged. Full verificatiori and
validation done.
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. •j~11= CMARPS - Conventional Mating and Raeging Planning System.

To original delivery 1983. Enhanced veruions are delivered
annually.

%O]= Tj.Ei Analysis. Used to support actual operationa and exercises.

EBQQ ,LTt HQ/SAC DOOM.

kQ~�LQ_�iI•i Rick Clough, Logicon Inc., 222 W. 6th St., San Pedro,
CA 907.3, (213) 031-0611.

kAPQ•i CMARPS is umsd am an operational support tool and a research and
eva•uation tool for air refueling operations. It provides tanker force
capabilities and requirements information in support of mingle-cell to full-
force refuiling operations.

PES.QRUI.QIQ £

QoMAini Air and land (i.e., base capacities a:e modeled).

22QAfl: Models can be used globally.

Environmenits N/A.

E2orcomgJiton, Any aircraft can be modeled, provided performance
polynomials or tables are available. Currently, the combined aircraft assets
of Air Force, Murines, Navy, and Army can be modeled.

Is1_0L•__nLL&t£ Refueling support f'i all conventional overationb
(employment and dep)oyment). Non-SIOP Option operations -an a),o b"
supported.

iij.a _ArA All conventional air operations including airlift,
reconnaissance, deployment, and employment.

Levey.Qg Qatall olkr2jlesu and Entitiest The lowest level entity of
simulaLion is the performance of a mingle aircraft (tanker and/or receiver).
Other entities modeled are cells of aircraft and units of aircraft (several
cells grouped together). Processes modeled includes

- climbs and descents.
- fuel tranifers.
- aircraft turns including varying bank angles.
- aircraft cortiguration changes due to cargo, fuel, and/or weapon drops.
- aircraft avoidance of user defined regions.
- aircraft attrition avoidanca for sirgle cell and single aircraft.

nircraft deconfliction in strike areas.
- tanker assignment and scheduling against receiver force refueling and

movement requirements.
- climatological etfects (i.e., winds).
- anchor refueling operations ("gas station in the sky").
- KC1O &s a dual-role tanker (i.e., cargo carrier and tanker).
- air refuelable tankers (ARTs) employed when necessnry.

CONSTBUCTION:

nU, f PartcivQ: Required for data haou modification and scenario
setup.

lime Procesalna: Dynamic, event-stepped model. Progresses through events
as they occur during simulation of scenario.

Ira-!•mpntof Randomness: Jeterministic (no randomness).
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§i"dee"p- Two-sided, reactive model. Receiver's fuel requirements must be
satisfied in accordance with tanker fjml capabilitier.

LINITAQIO Only five tank-ar types currently modeled (KC1O, KCl35R, KC135E,
KC135A, and KCl35Q). Length of an operationAl plan limited to 120 days.

PLANNED IMPROVEMENTS NrD MODIFICATIONl S User interface is being convertei
into X-Windows based format. Additional capabilitios are included annually at
direction of HQ/SAC. Future planned improvements include refueling operations
employing wing pods on Lankers, additions to employment modelinq, usage of
forecast wind information, optimal routing considering winds, optimal
reconnaissance routing, convermion of software to Ada language, etc.

INPUrl Inputs include aircraft sort.e inform.iti.n, tanker ba21ng, aircraft
characteristics, weapons characteristics (weights and degrades), avoidance
regions, receiver unit composition (e.g., 6 cells of F16s with 6 aircraft in
each rell), scenario constraints, etc.

QOTPjiL Large amount of information displayed on optrationtl maps. Produces
textuai reports of all refueling operations (e.g., "efueling times and
iocationo, tanker usage, total fuel, requirements, etc.).

HARDWI LE AND ;o.QM'~'
comoiter, Designed to run on SUN SPARCstation environment. Analytical

modules havv run on IBM mainframe environment and PC OS/2
environment.

;tre Minimum 16 MB of RAM required. Minimum 600 MH of diak space
required for data bases, executable modules, and sufficient
space for sconario generation and usage.

Uuhjrals: Printer for textual reports. Color printer useful for
graphical printouts, but black and whitw is uufficient.

klpi2a' FORTRAN 77 for analytical modules. Graphicals display
modules programmed in C language using X-Windows and SUN GKS
for display generation.

Dcmettin User's manuals and checklists available.

,u, . CLASS IFIATION: Unclassified, but data baseu may contain clasr•ified
maturiml.

Data.JAA: Lrrge data baseA are alteady populated and maintained. Single
scenario generation may require as little as 10 minutes for small scenarios
and up to several days for ful). force doployment/employment scenarios.

QEU time per C'cles Varies by scunario size. Processiag of most scenarios
requires less than I hour of CPU time.

1Output AnalyJsik: Hardcopies of data can be generated. Graphical
display of most output is alio available.

y_•cq of Uvet Used at least weekly for operational support. and/or
analysis.

Uters: HQ/SAC DOO, HQ/SAC DOR, AFCSA, RAND Corporation, 15th Air Force,
Military Airlift Command, 99th SWW.

C•_ellts: CMARPS was deployed on a SUN SPARCstation to the Persian Gulf in
support of operations Desert Shield and Desert Storm.
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. = CMUES - Campaign Model Utilizing EnvLronmental Sim.

LJODEL. TXEs Analysis.

PROPONENT: ITT Avionics, 390 Washington Avwnue, Nutley, NJ 07110-3697.

POINT OF CONTAtT: William High, ITT Avionicu, (201) 284-2870.

.ptiRQPjSa For RF receiver design.

EBfIPTIQO4t All red/blue acft paths are generated simply from a net of 6
let/long waypoints. ground threat geometry in usually derived from MSFD data.
The model calculates and utilizes emitter geometry (ground and airborne), acft
flight profiles, emitter mode profiles arid receiver parameters to determine
the IF environment at desired points in time. The program also calculates RF
pulse statistics (Density, Prob of Overlap, etc.).

INPlt Ground red and blue laydown; airborne red/blue pIntform fli.htpatils:
emitter parameter list, smLtter mode characteristic.: cavrpaign parameter file
(model paramet-erL'), receiver p.-ametern, freq/angle bine, oensitivity.

9LTW Li. Print/plots of ground emitter positions and platform flight paths.
PLintout of emitters received vs. angle, frequency, t,,pe, for given times.
Also creates files of emitter geom/data for use in zither models (BATS).

HA&r.WARE AND SOFTWJARL

Computext DIC VAX-780 PVAX display (220) recommended.
§jK I50K Bytes: memory requirementsi 4M Bytes.
Lanoamaxi FORTRAN/77 (VAX).
pocumeanLh2Ani Technical Memoranda anid Test/Verificatlon/Validation

Reports.. •• Program without input data in unclassified; input
data %.s secret (if MSFD).

QCMAL DAT i
p g.t& _UA t Typical data: 2 days.

C lpe p.,2XSptpts 10 minutes on VAX comput,.

Usage: Used for RF receiver design and to provide environment for bistatic
receiver models (BATS).

Commentsf This model incorporates preprocessor programs for d3ta
preparation.
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. TITLE: COED - Comminications Environment Description.

DATE IMPLEMENTED: 1977.

MOD TPK: Analysis.

P!ROPONENT: Calspan Corp./Wright Laboratory.

POINT Os LOQF_.Tb: Gregory M. Lewandowski.

PURPOSEi The COED model is a research and development tool used to aid in the
analysis of signal environments in the frequency band usually supporting
communications signals (20-3000 MHz). The model is designed to simulate PF
communication signals as received by a probo (player or listener) flying in a
scenario, using equipment characteristics and locations, and command and
control structures and doctrine. Tactical and strategic problems have been
addressed.

DES7hIPTION :
Do2fain: Land, air, sea, military, civilian.

PnI: Accommodates any theater depending on the data base. At present, the
area used ie Europe from 8-600 east longitude and 450-720 north latitude.

nvjiromq•: Near-earth propagation loss using the Longley-Rice methodology
is computed in the model.

Force ojosition: Joint and combined forces - Blue, Red, Gray, and
civilian.

Scone ofC l Communication signal can be generated for tactical or
strategic conflict emitters, and includes civilian emitters.

Mission Area: Signal simulation is dependent on data base input regardless
of mission type.

Level of Detail of Processes and Entities: Individual emitter signals are
simulated in time. The receiver (with detailed receiver antenna pattern)
flies a predefined flight path through a scenario area. The receiver sanses
the total signal environment with emitters viewed, not as separate entities
but rather as members of networks. The model allows one emitter in a network
to transmit at a time. Emitter characteristics and locations are used with
activity information and a network list that defines associations among
emitters to turn emitters on and off during the duration of the receiver probe
flight path. Communications emitters onboard dynamically controlled (GCI/ACI)
AI are also included. Prima&y, secondary, tertiary and rther equipments are
modeled. Emitters may simulcast on up to six channe]Lt asing any mix of a wide
variety of emitter types. Seven generic antenna patterns ire available and
may be swept in azimuth and elevation. Antennas may aLso ba pointed at the
receiving aircraft. Dynamic AI intercepts can be initiated when the receiver
probe enrtrs LOS with both CCI and ACI locations. CAP &i -raft are vectored
on a collision cozirse to the receiver aircraft. Alwo, increased signal
transmissicnrs are simulated.

CONSTRUCTION:
_uman Earticipation: Input data preparation and output analysis. The COED

model processes 3000 networks/emitters at a time and can be interrupted after
these intermediato runs.

Time Processing: COED is a dynamic, event-stepped model.
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Treatment of Ba__ndo,"s: Emission activity and duration are treated
statistically, conctrainc.d I intelligence information. Emitter frequency can
be selected in one of four ways, three of which depend on a random selection.Starting boresight azimuth an& elevation, ei-cept iar trackers, are selected

randomly.

Sidednegs: The COED model simulates friendly, unfriendly and other
communications emitters.

LIMITATIONS: The COED model doe- not support frequency hopping at this time.

P nLANN IMPROVEMENTS AND MOLIZL JQh= : Incori.-)ration of frequency hopping
algorit.ims.

INPIUT= Equip:nent characteristics, emission activity and duration statistics,
emitter locations, near-earth attenuatio ittributes, flight path information,
network data, antenna control data, inter-eptor information, and output
configuration controls.

OUTPUT: G'-aphic output of received r1g:*al time history of background and
specific carget signals constrained 'y user input. Prin.outs of signals
r-ceivn• and their charactervi•ics. Plots and princouts showing statistics by
band and modulation o' the number of signal devaths, net signals, and number of
signals alive in 50 millisecond windows over time. Frequency of occurrence of
signal births, deaths, net and alive by band and modulation.

HAR RE ANDSOFTWkARE:
Commuýtq/: IBM 370 series.

St0rao.•: Magnetic tape.
L!angua:, FORTRAN 77, SAS.
Documentation: Internal comments, draft user's manual.

SECURITY CLASSIFICATION: Unclassified, but input data are often classified.

GENERAL DATA:
_at Base: Depends on the extent of the input data with two to three months

being reasonable for input preparation.

Data Output Analysis: Because of the extensitrp data analysis capabilities,
analysis of final results car be accomnplished within days or weeks depending
on extent required.

Freauency of Use: At least one run per day during an experiment after data
preparation. 30 to 50 rins are not uncommon.

Users: ASD, ESD.
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, TITLE: COGNIT - Cognitive Mi.nesweep Planner.

P M UT MEMENTED" April 25, 1987.

MOEL TYP• F Analysis.

PROPONENT" Mine Warfare Command, NAVSTA BLDG 14S-1, Charleston, SC 29408-5500.

PQOMLOFCONA__: Mr. Joseph Mattingly, Code N4C (803) 743-5405,
AV 563-5405.

FUXRP•_S: COGNII is an operational support tool used to optimize nav-al
minesweeping tactics. It assists the user in identifying tactics that provide
favorable combinationc of attrition and effort. The model considers three
menlures of effectiveriss (MCEs): minefield clearance level, exp~ected
minesweeper casualties and direct effort (in time required to complete all
runs on all tracks). Duiring each model cycle, the user solves clie of three
planning problems, in which tactics are selected to optimize one MOE subject
to user-defined constraints on Lhe other two.

2,9 KLO 1 N
ppJna:~ Sea and undersea.

Spctn: Local.

EIny•!•;DnMf: All environment is implicitly specified through values users
amsign during model problem specification.

__ Naval minee and minesweepers only. Mines are assumed to
be of a single type and setting, with the exception of ship count setting.
All minesweepers have identical minesweeping characteristics

( ._QPpo CO_1.i "C: Conventional.

ios__rLA9_et Sea control.

Lel. ProceessiL and Fntities• Individual minesw,.-pers and
mines are not explicitly represent-A. Mineuweepers are continuous rather than
discrete entities. Mines are represented by a untform distribution of •iinpf
locations through which mninerweepers must p-ss. Attrition is bilaterc,.
minesweepers clear mines and mines cause minesweeper casualties. Both types
of attrition are functions of minesweeper t;:'uics, which also determine the
amount of effort expended in , weeping a miiefield.

Hlu.qia!f.aX&UcJI2it Iot. Requited. COGNIT requires interactive inplt of:
miiefield characteristics, minesweeper characteristics, two of three MOEs in
order to specify the jrcoblem to be solved.

.Tin•Pya!•snsg: Dynamic, closed form. Howeler, results are not presented

aw time dependent.

9r,_lt__Jt L_2 a1!od _mn__es_•: Stochastic, direct computation.

.id• dpgpn Two- eided, symmetric.

LJhITh1'2N_: Limitations include consideration of single minesweeper and mine
types and a limited variety of ship count distribution for mines. Model is
alou limited to considering sweeping tactics characterized by fixed track
',pacinng and number of runs per track. Other limitations are discussed in the
docum•nta t: ion.
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ELANNFED !MPROVEMENTS AND MODIFICATIONS: Make headings more' descriptive for
both acreen and hardcopy output.

INU: Data describing minefield characteristics, minesweeper
characteristics, minesveeper-mine interactions (actuation and damage data),
and problem specific,1-_'-,r. i ~dn values of constrained MGEs).

OUTPUT: Screen displays and optional printed output giving input values (as
above) and problem solution.

HARDWARE AND SOFTWARE:
Computer (OS): IBM-Compatible PC (MS-DOS).
Storage: 150K byt-is.
Peripherals: Interactive keyboard and monitor, optional printer,
Language: ANSI Standard FORTRAN 77 with restricted code to conform

with COMINEWARCOM FORTRAN Programming Standards.
Documentation: USCINCPAC Technical Report, A Cognitive Plannin - Aid for

Naval Mineyweeping Operations, 25 April 1987. (Revised
April 1988.) The software includes on-line help utilities,
a tutorial, sample problems, and user notes.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Minutes.

CPU time Per Cycle: Minutes. Hours for more complex problems.

Data 0utDut Analysis: Minutes.

Frequency of Use: As required during each MCM exercise.

Users: MCM Commander's staff.

Comments: None.
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TITLE: COM/EW - Tactical Communicaticns/Electronic Warfare.

DATE IMPLEMENTED: 1979.

MODEL TYPE: Analysis.

PROPONENT: DoD Electromagnetic Compatibility Analysis Center, North Severn,
Annapolis, MD 21402-1187.

POI±4T OF CONTACT: R. Schneider, (301) 267-235-, DSN 281-2355.

PURPOSE: COM/EW is a research and evaluation tool used to analyze system
effectlveness (with application to force capability and requirements
effectiveness). It provides the user with an interact've automated capability
to evaluate the performance of COM systems, electronic IR aystems, and
electronic ELS in a hostile electromagnetic environment. It is suited to
analyze hypothetical tactical and training environments, and is applicable to
the analysis of interactions between the following: point-to-point
communication using conventional, direct sequence spread spectrum, or
frequency hopping spread spectrum techniques; jamming using conventional,
direct sequence spread spectrum or repeater techniques; emitter location
systems using time-of-arrival, interferometer, rotating beam, or multibeam
techniquý,s; and intercept receivers using conventional techniques.

DESCRIPTION:

Domain: Land with limited air and naval operations.

Span: Regional simulation and analysis.

Environment: Terrain effects considered, given Defense Mapping Agency (DMA)
Level I Digital Terrain Elevation Data (DTED) for the region of interest.O Ground constants and atmospheric parameters also considered. One of three
levels of ambient noise can be selected. Ionospheri: parameters, date, and
sunspot number used in VAX implementation,

Force Composition: RED and BLUE; independent of administrative
organizational affiliation.

Scope of Conflict: Primarily conventional warfare. Nonelectromagnetic
combat effec,.s and nuclear detonation effects not considered.

Mission AreL: Communication, SIGINT, and communication jarmring missionr.

Level of Detail of Processes and Entities: COM/IR/ELS station, link, and
net performance evaluated based on specified geographic deployment (snapshot)
and detailed C-E system characteristics. Effects of station motion not
considered. COM performarce analyzed considering RED and BLUE force Jamming
with limited consideration of 3LUE force comnmunications contention. Results
include prediction of AS, BER, and status. IR performance analyzed similarly
to COM without consideration of BLUE force communications. ELS performance
analyzed considering noise effects only. F •sults include prediction of the
accuracy of DOA and TOA measurements on targeted emitters and associated
confidence in those measurements based on CEP.

CONSTRUCTION:
Human Participation: Required t; define forces (deployment, C-E system

characteristics) and select analysis Vro:esses.

Time Processing: Static.

Treatment of Randomness: Deterministic (expected value) and stochastic
(Monte Carlo).
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SideI•njl•j: One-sided.

LIMITATIONS: Up to 50 interLering/target nets with lesa than 50 stations each
and 100 frequencies (between 1 MHz and 20 GHz) can be considered in analysis.
Nonlinear electromagnetic effects and operational duty factors not considered.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Interface with equipment
characteristics data base and small-scale operational enhancements.

INPUT: Data Base Module requires net (deployment, C-E system characteristics)
data. Analysis Module accesses net data files and topographic data files, and
requires analysis directives.

OUTPUT: Displays and printouts of data tnd results. VAX version also
produces graphic plots. Postprocessor allows merging of resuits.

HARDWARE AND SOFTWARE:
Computer: A version runs cn the UNISYS 1100/Sharing Exec -

multiprocessor system level 39RS-OP-104. A version runs on
the VAX computer under the VMS operattng system.

Storage: VAX program: 2.7 MB UNISYS program: .5 Megawords.
Additional storage requirements depend on deployment size
and topographic data base.

Peripherals: One printer, one graphics suite (VAX only-optional), and one
terminal.

.anQuaae: FORTRAN.
Documentation: Each version separately documented.

SL,_JTRI CLASS1FIFA1IO: Unclassified program, but data and results may be
cl..iaified.

GENERAL<T~
Data V.:,: Population of large data base can take several man-days.

CPU time =tz Cycle: Depends on data base size. Generally, requires several
minutes of CPU time.

Data Output Analysis: Can be interpreted directly.

Frequency of Use: Varies by command.

Users: DoD, ECAC, JEWC, and U.S. Army CM/CCM Center.

Comments: Originally developed by ECAC for U.S. Army CM/CCM Center.
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OTIT1: Combat Model ELAN+.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: TRADOC Analysis Command - White Sands Missile Range (TrAC-WSMR),
White Sands Missile Range, NM 88002-5502.

POINT OF CONThCT: Dr. H.M. Sassenfeld, (505) 678-1615, RV 258-1515.

PURPOSE: ELAN+ is a two-sided, event-sequenced, deterministic/stochastic
combat model for up to brigade-level combat. Activities modeled ere maneuver,
acquisition, direct fire, fire support, mines, smoke, terrain, and weather.
All actions can be triggered by combat situation and specifiable doctrine.

DESCRIPTION:

Domain: Land (air).

Span: Platoon to brigade.

Environment.: Terrain.

Force Composition: Combined forces.

Scope of Conflict: Conventional.

)4jk_9is AreA: Land combat.

Level of Detail of Processes and Entities: Single weapon system geometric
and time resolution specifiable.

* CONSTRUCTION:
Human Participations Required for decisions.

Time Processing: Dynamic.

TreatmentfQ_Randomness: Either determii.istic or stochastic.

Sidedness: Two-sided, symmetric.

LIMITATIONS: None, except total run time depending on specified resolution.

PLANNED TMPROVEMENTS AND MODIFIC'ATIONS: Handling of combat support.

INPUT: Routes of forces, maneuver and fire support schedules, and weapon
performance data irom keyboard.

OUTPUT: Weaporn effectiveness measures and force losses.

HARDWARE AND SOFTWARE:
Computer(OSI: Microcomputer, UNIX.
Storaoe: 8• MB RAM, 50 MB hard disK.
Peripherals: Printer or plotter.
Language: Hewlett Packard Basic (Pascal), FORTRAN.
Documentation: Annotated source code, user manual.

SECURITY CLASSIFICATION: Unclassified, classified with weapon-performance
data.

GENERAL DATA:
Data Base: Several days.
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CPU time per Cvl: N/A.

Djt....utput Analysis: Via concurrent nJumerical and graphic reprerentation.

FZecmgncy of Use: Continuous.

Users : TRAC-WSMR, TRAC-FLVN.

CoMMegt_: None.

C-66



.?fL1: COMBAT IV.

DATE !MPLEMENTED: July 1984.

MODEL TYPE: Analysis.

P_•ROOE: Defense Nuclear Agency, NATO, SHAPE, CAA, SAC, and The BDM
Corporation, CAA, SAC.

POINT OF CONTACT: Mr. Jack Haas or Mr. Michael McMillie, BDM Corporation,
McLean, VA 703-848-6384.

RURPOSE: COMBAT IV is a research and evaluation tool used to assess weapon
system effectiveness; force capability and requirements; courses of action;
foLce mix options; force effectiveness and resource planning; and combat
development for current or new doctrine, competing strategies, and policy
study in the areas of theater warfare.

DESCRIPTION:
Domain: Air and land, and limited naval (at the theater level).

•p2M: Theater or regional.

Environment: Terrain features represented in abstract terma at corps-level
or division sector-level in depth. Weatlier and time of dey effects also
modeled.

Force Compositiol: Air and land forces; limited naval.

Scope of Conflict: Conventional, chemical, and nuclear.

Mission Arej: All aspects of theater and regional campaign analysis.

Level of Detail of Processes and Entities: Explicit SAM fire units by type,
ground forces by brigade equivalent, explicit 6AM fire units by and surface to
surface missile launchers by type, and explicit air bases.

CON.STRUCTION:Human Participation: Not required. Model interruptable with scheduled

changes.

Time Processing: Dynamic with one-hour time-stcp.

Treatment of Randomness: Basically deterministic.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: Ground force representation aggregated at brigade level.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Added fidelity in ground force
representation.

INPUT: Terrain geometry, characteristics, weapon system capabilities, force
size, deployments and allocations, munition stockpiles, decision rules for
force employment, scenario, scheduled force employment and allocation changes,
and scheduled reinforcements.

OUTPUT: Printouts over time and ftill, postprocessed graphic output for trends
over time and map graphics.
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BARDWARE AND SOFTWARE:
Comouter: VAX/VMS family.
Stgraaus 10 MB.
Periperas: Printer and hardcopy graphics.
Lanauaae: VAX Pancal. Postprocessors in FORTRAN 77 with DISSPLA

graphics interface.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Unclassified.

Deca DBas: Three to six man-months (various Central Region scenario data
bases are av&ilable).

CPU time ner Cycle: Eight minutes per day of combat.

Data Output Analysis: Postprocessor provides graphics as well as raw data
output.

Freauencv of Use: Constant.

seJ•s: NATO HQ Brussels, Belgium; SHAPE Technical Csnter; U.S. Army Concept
Analysis Agency; LTV Corporation; the BDM Corporation.

Comments: Requires operational effoc'tiveness data as input, typi.ually
obtained from more deta!.led models.
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TITLE: COMET - Calculation of Missile Entry Time.

ODATE IMPLEMENTED: 1984.

MQpEQNT: HQ AFSPACECOM/CNF.

ROINT OF CONTACT: Mr. Jesse Conti, 554-5465/Mr. Steve James, 554-3589.

PURPOSE: COMET simulation is a software utility developed to provide time of
missile entry into radar coverage and related data for ground based missile
warning radars which may be capable of observing some portion of a missil.'s
trajectory.

DESCRIPTION:
DMfiJn: Land and Space.

IMan: Global.

Envirormlli: Models ICBM and SLBM trajectories. The radar coverages
modeled are PAVE PAWS, BMEWS, COBRA DANE, PIRINCLIK, and PARCS.

Force Composition: Red ICBMs and SLBMs; Blue Ground Based Missile Warning
Radars.

Scope o2 Conflict: ICBMS and SLBMs against CONUS, Pacific targets, Europe
and Middle East.

Mission Area: Radar Coverage and Warning Times.

Level of Detail of Processes and Entities: The threat can be up to 1000
ICBMs/SLBMs combined. COMET computes the trajectory burn phase by doing a
fourth order polynomial fit to the missile characteristics data base, then
COMET ises standard flight dynamics theory to fly the missile. Missile
visibility by the sensor is determined by comparing current missile position
with the geometric extents of the radar's coverage.

CONSTRCT ION:
Human Participation: Required for processes.

Time Processing: Dynamic, time-stepped model.

Treatment of Randomness: Direct Computation.

Sidedness: One-sided.

LIMITATIONi: No error checking; missile characteristics data base can only be
modified by changing a FORTRAN program and then recompiling.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None7 Improvements are made on an as
needed basis.

INPUT: Launch and Impact Points (latitude, longit,'de, and height). Sensor(s)
of interest including boresight azimuth and elevation, maximum and minimum
search azimuth, elevation, and range. Missile type end type of trajectory:
1) Use the missile characteristics data base to determine the flight path
angle at burnout; 2) Input the flight path angle; 3) Calculate flight path
angle that will use minimum amount of energy to fly the missile.

OUTPUT: Produces on-screen or printed data: 1) Missile is/is not capable of
flying distance; 2) Apogee; 3) Flight time/time to impact; 4) Flight range;
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5) Flight path arngle at burnout; 6) Orbital parameters; 7) Missile did/did not
enter radar coveragel 8) Sensor time, azimuth, elevation, and range for
missile entry/exit into radar coverage and report transmiision.

HARDWJARE AND SOFTWdP.RE:
Computer? VAX and PC.
Storage: 1000 blocks.
Pei jej: 1 Terminal, 1 Printer.

.L...3LMA: FORTRAN.
Documgntation: Documented in I manual.

SECURIII CLaqSJf.ýATION: Unclassified.

GENERhL DATAi:
RAtAftgs Missile Data Base: 1 to 3 months; Senuor Data Bases: 1 to 3

hours.

CPU tLme per Cycle: 5-8 seconds per trajectory.

Data Outvut AnalvujJ: Depends on specific requirements.

I Freauency oqf Uj: Varies by Command Taskings.

I era: HQ AFSPACECOM.

IMtnts: None.
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TITLE: COMMANDER V - Tactical Air/Land/Naval Operations Model.

DAIE IMPLEMENITED: 1989.

hkQ0LT.YE: Analysis.

PRP jN: Science Applications International Corporation (SAIC), 400
Franklin Road, Suite 200, Marietta, GA 31,057.

POINT OF CQNTACT: Mr. Jeffrey D. Wise, (404) 426-7774.

P : COMMANDER V is a balanced air/land/naval battla simu1 -t:.Xn that is
primarily usad to evaluate weapons system effectiveness and seitsitivities,
weapon systom employment concepts, force mix effectiveness, and force
employment strategies.

Lo.g:in: Air, land, and naval operations.

•P•M: Typically multiple 'ILUE, corps engaging multiple RED armies. Central
European and Southwest Asia data bases have bean completes.

Environment: Terrain is gridded with direction-dependent movement
degradation and capacities input for both wheeled and tracked vehicles.
Natural and man-made obstructions are explicitly modeled including rivers and
minefield.. Models day and night operations and localized and transient
weather effects.

orce Compooj l9.f: BLUE, RED, joint, and combined forces.

Scope of Conflict: Primarily conventional warfare.

Mission Area: Ground operations include armor, infantry, artillery, army
aviation, combat support and combat service support. Air operations includeCAS, 8AI, Al, OCA, ')CA, airlift, AGACS, and reconnaissance. Naval operations
include nurface, air, aircraft carrier, amphibious and sealift.

dLevel. ofDtail of Prcessee, and Entities: Ground units can be modeled to
the squad level but more typically are aggregated at the battalion or brigade
level for large scenarios. Aircraft are typically handled individually or
grouped into flights of four homogeneous aircraft. haval assets are tracked
individually. Ground unit attrition is accomplished using a weapon/target
specific methodology that accounts for ground vehicles sensor capabilities,
lethality, and vulnecability. Air defense simulation includes netted target
acquisitions, Tel allocation, missile and equipment availability checks, and
Monte Carlo damage/kill assessments. Naval attrition is evaluated using Monte
Carlo draws after the indiviiual target has been detected and engaged.
Air/land/naval C31 including reconnaissance and intelligence asset management,
intelligence funion, communications network, and C-2 centers are explicitly
modeled. Air/land/naval logistics including consumption and resupply of
munitions, POL, and general supplies are also explicitly modeled.

CONSTRUCTION:
Human Participation: Required for gaming decisions. COMMANDER V simplifies

this process by being totally menu-driven and providing a series of battle
management displays such as computer-generated color terrain maps, available
asset lists, and situation reports. Courses of action are nominated for the
gamers.

Time Proceesing: Dynamic, time-step, and event-step.
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Tjjra n&t of Randomness: Sensor performance and kill evaluations for air
and naval rombatants are handled stochastically after calculations of these
probabilitiss are made. Land attrition is treated deterministically.

ijjs_•g Two-sided, symmetric.

LIMIATIgN: Not currently configured to model political and psychological
warfare or the effects of chemical and nuclear weapons.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Work is under way to improve sensor
and electronic countermeasure capabilities.

INPUT: Required data for weapon systems includes sensor capabilities,
lethality, vulnerability, mobility, login-!cal requirements, repairability,
and sustainability. Force structures must be assembled, C3 relationships mustbe established, and environmental data such as terrain and weather conditions

must be entered.

OUTPUT: Complete time history with summaiies for major mission areas such as
air strike results, air defense effectiveness, and ground unit movement and
attrition. Graphical results such as FLOT traces are also available.

HARDWARE AND SQOFTWM.:
Comoutert Currently running on VAX series with VMS.
Storace: 2 MB main memory on VAX, 50 MB storage for data base.
Perijaherals: Ramtak or Tektronix graphics device and line printer.
L c: SIMSCRIPT 11.5, FORTRAN.
Documentation: Documentation update in progress.

_U]ITY CLASSIFICATION: Model source code ia unclassified.

GENLRAL DATA:
Data Base: Preparation time i& typically 2 to 6 man-months.

CPU time per Cycle: Approximately 2 hours of CPU per day of battle.

Data OUtDut Analsvig: Postprocessor is available to sort through output
file and generate summary statistics.

Frequency of Use: In almost continual use and development.

UUergs Used primarily by SAIC in support of a variety of commercial and
government customers.

Comments: N/A.
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,TLTE: COMMCOST 3.0 - COMMONALITY COST MODEL.

DATE IhPKEMENTE_ : June 16, 1990.

MODEL TYPE: Analysis.

PROPONENT: Joint Integrated Avionics Working Group, ATF SPO, WPAFB, OH 45433,
and Commander, Naval Air Systems Command, AIR-524 (Cost Analysis D.vislon),
Washington, DC 20361.

POINT OF CONTACT: Bill Redden, Informatior Spectrum, Inc., 5107 Leesburg
Pike, Suite 1800, Falls Church, VA 22041, (703) 845-3000.

PURPOSE: The modul is used for analysis. COMMCOST is a menu driven I-CC model
that explicitly evaluates the impact of commonality on cost effectIveness of
alternative aircraft equipment.

ý_SCRIPTIONt

pp at_: Air.

Spa: Local.

Envlronmentf: Cost.

Forceompositon: Up to 100 aircraft types, 80 bases.

§Cope of Conflict: Conventional.

Mission Area: Costing concerns.

Level of Detail of Processes and Entltiee: 100 aircraft types, 80 bases.
Logistics modeled with so'e resolution.

CONSTRUCTION:
Human ParticiDatlr: Required for decisions and continue to run without a

decision.

Timu Processing: Static.

Treatment of Randomness: Direct computation.
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O IT_.: CC,Wr) III - Air Defense Computer Modeling System.

DT I .PLE-M NTEMD: 1986.

tIQ•!L.1'_TYz Analysis.

k o1•' Systems Analysis an Evaluation Office, U.S. Army Missile Conmand,
RTdst.mr? Arsenal, AL 35898-5060.

1Q19 ._I__ILCQlI&¢ Charles E. Colvin, (205) 876-1333, AV 746-1333.

EJJPQs_• COMO III is a general-purpose critical event modeling systemdnuignud for the writing and ctevelopment of air defense simulations. It i3
usud to evaluate the operational effectiveness of air defense weapon systems
in a rvaliutic tactical scenario. COMO III is used as a research and
de/elopmant tool and an operations support tool.

v1).a1..11 Land and air.

j4ipaln Theater, corps, division, battalion, individual fire u.ait.

IUnvi&•$v•nltqJ Electronic' battlefield, digitize-' terrain, meteorological
v i t il Py.

E•YC_•_mgiDJ•9_ MiA of 1ind-based air defense weapor. systems and mix uf
^tt:Ackiny airborne threat and tactical missiles.

Vc rc,,e _Q 9f._Cli9_tI Conventional.

Miurjun_)j)AtV., All cornventional missiono of an attacking airhorne threat andftr{tl('ttl 111isni is.

Level-.rw i _L. eewd.ljes: Single aircraft, tactical
inlosilf, or a•ir defe-ase fire unit.

]ur'i~;j l'cii ip(tijo/l IleRwquirod for decisions and processes.

I±II1•__YLVV1gyB•.UU Evei itnp with some time-step events.

T[$,0tJiietL--_•. •511•!•!nne a Lit Stochastic using both direct and Monte Carlo
('mufljLt.nt; ion.

Ii .j 1I. tl Two-sided, asymmetriL with one side nonreactive.

LWýTATI'iQN;' Initial sotup of game requires large number of lahor hours,
uxcluivu CPU hours for large-scale scenario, reactive and smart ECM not
p|laytd, tind wild-wont4el tactics not simulated for aircraft.

V'tIANmNY. VIV-0c, T 4ODoI_ _NS, Real-time battlefield graphics
diujuliiy packnUo.

JfjIy', •Iactical scenario, weapon characterigsics, ECM, weather elffet-R, fire
unitr (1 t ). I }yi t, firing (I)ctrne, rules of engagement, and defended ground
a l ilt Ii.

Q JT 'TITT' computer printouts, plots, raw data, event-by-event summ&ry, multiple
ruplicittion statistics, and kill summaries.
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HARDWARE AND SOFTWARE:
Computer: CDC 7000 series, CYBER 74, VAX 11/700 series, DEC MicroVAX,

DEC 8000 series, GOULD, HP 9000, UNIVAC.
Storage: 160 K octal for nonvirtual memory computer.
Peripherals: 1 VT100 terminal and I high-speed printer.
Language: FORTRAN 77
Documentation: Fully documented.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Minimum 0.5 man-year, maximum 6 man-years.

CPU time ver Cycle: Variable.

Ukta Output Analysis: Variable depending on level of expertise of analysts.

PreQuency of .ise: Continuously.

Users: TRADOC, MICOM, CAA, AMSAA, USA MSIC, numerous contractors.

Comments! COMO III is managed by the MICOM COMO Model Management Board.
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TITLE: COMO(T) - Computer Model.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: USAADASCH, ATTN: ATSA-CSD-CM, Ft. Bliss, TX 79916-0002.

POINT OF CONTACT: Mr. Tom Crow, AV 978-2304.

PURPOSE: COMO is used primarily for air defense systems effectiveness
analysis, but may be used to perform analysis in the areas of systems
development, mix, doctrine, deployment, and employment.

DESCRIPTION:

Domain: Land and air with limited naval application.

Spa: May represent from individual to theater.

Environment: Terrain relief, weather, time of day, electronic
countermeasures, and IR countermeasures are available for selection by the
user.

Force Composition: Component, RED and BLUE.

Scope of conflict: Primarily conventional, but some nuclear and chemical
warfare effects possible.

Mission Area: Air defense.

Level of Detail of Processes and Entities: Entities are typically modeled
to the individual fire unit or platform level. The subsystems which compose
the fire unit are simulated in great detail. For example, the functions of
air defense systems are simulated for search, detection, track, engagement
decision, launch, fly-out, burst, and kill assessment.

CONSTRUCTION:

Human Participation: Not required.

Time Processing: Dynamic, time-step and event-step model.

Treatment of Randomness: Stochastic with Monte Carlo draws.

Sidedness: Two-sided, symmetrical.

LIMITATIONS: Allows for only 4096 players concurrently in the simulation.

PLANNED IMPROVEMENTS AND MODTFICATIONS: COMO is currently undergoing a total
redesign to allow for a user-friendly environment in the areas of weapon
system simulation and scenario data base generation.

INPUT: Terrain, weapons, movement, performance characteristics, static
locations, ECM, IRCM, weather, time of day, and number of players.

OUTPUT: Computer printouts, plots, and raw data to drive post execution
graphics. Postprocessor available.

HARDWARE AND SOFTWARE:
Computer: Any 32 BIT computer.
Storage: 3.5 MB.
Peripherals: Minimum requirements: 1 printer, I terminal.
Language: FORTRAN
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Documintation: Extensively documented in numerjus published manuals.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Depending on scale and level of detail desired, development can

vary from man-hours to man-weeks.

CpU time per Cycle: Dependent upon data base sizes and systems being
modeled.

Data Output Analysis: Postprocessing aids in analysis of output data.

Frequency of Use: In constant use by most users.

Users: USAADASCH, USA TRADOC, USAAMC, USAMICOH, CALL STC, AND USAMSIC.

Comments: Managed through a modeling resources group.

S
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e TITLE: COMO-T ADC3 - COM0-T Air Defense Command, Control and Communications

Model.

DATE IMPLEMENTED: L980.

MODEL TYPE: Analysis

PROPONENT: U.S. Army Missile & Space Intelligence Center (MSIC).

POINT OF CONTACT: Director, U.S. Army Missile & Space Intelligence Center
Attn: AIAMS-TAS (Donald P. Shepherd), Redstone Arsenal, AL 35898-5500,
Comm (205) 876-7858; AV 746-7858.

PURPOSE: The purpose of tne COMO-T ADC3 simulation is to model Soviet Air
Defense Systems in war games ranging in complexity from one-on-one to many-on-
many. The model is a critical event, general purpose Monte Carlo combat Model
for simulation of air and ground warfare. The model realistically portrays
the C3 functions as encountered in combat, such as loss of C-3 nodes,
communications and handover errori between echelons.

DESCRIPTION:
Domain. Land and eir.

Sp.a.n: Accommodates up to theater level out has better fidelity at Army and
Divi3ion level.

En Dro__ent Utilizea Defense Mapping Agercy (DMA) digitized terrain
elevation data and cci be used anywhere DMA uata available. Simulation can
movel day or night operations with proper i.nput data.

Force C.,)tjn: Joint drd combined forces, red and blue.

Scope of C nflict: Primarily conventional warfare but could be modified for
limited nuclear and chemicdl effects.

Mtssion Area: All conventional missions.

Level of Detail of Processes and Entities: Modeler can model down to an
individual aunrer for a manpads system (SA-14/16) or fire unit (SA-13) level.
There is also option to model attrition zones 1used for large numbers of
highly mobile systems). 7he m~iodel captures all of che system functions but
not at the engineering level of detail. Attrition for aircraft/air defense
assetc are probability of kill, Monte Carlo based and output can be tailored
to users needs.

CONSTRUCTION:
__mna*n Participation: Not required-not permitted.

Time Processing: Dynamic, event-step.

Truatment of Randomness: Stochastic-Monte Carlo.

Sidedness: Two-sided, asymmetric, boCh ;iCes reactive.

LIMITATIONS: Currently developed for Soviet air defense system analysis, only
mino; work done for Free WorlC systems for Third World scenarios. Limited to
4096 combet units.

PLANNED IMPROVEMENTS AND MIODIFICATIONS: Continued upgrading of pre-and
postprocessor. Development of Sovi i strategic air defense systems ana Free
World air defense systems weapon decks. Upgrade model to incorporate DMA
feature data. Update all documentation.
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flPM: Location on battlefield, designation of commurication links and
coordination centers, detection probabilities ECM capability, target selection
policy, munitions selection policy, reaction times, engagement boundaries,
system reliability, etc.

OUTPUT: Detection attempts, ACQ ranges, missile intercepts, attrition, etc.;
can be tailored for user specified output.

HARDWARE AND SOFTWARE:
Computer: Computer uode is transportable to most machines, currently

running on a SUN workstation, VAX, CDC, HP, Apollo
workstation, Cray, Gould.

Storage: 20 Megabytes minimum.
Perliherals: 1 printer, I graphics terminal.
Lanauage: FORTRAN.
Documentation: Four volumes published but needs updating.

SECURITY CLASSIFICATION: Unclassified code but data bases are classified.

GENERAL DATA:
P.ata Base: MSIC maintains a data base for all Soviet air defense systems

that is available to all who have proper need-tc-know.

CPU time per Cvcle- Highly scenario and inachire dependent. Example: 866
combat units; 2000 SEC game time; 6 repetitions; Machine: CDC Cyber 860; CPU
time: 2.42 hr

Data Output Analysis: Postprocessor aids in analysis of output. Produces
hardcopies and floppies/cartridge tapes of parameters specified by modeler.

Frequency of Use: In continuous use and development at MSIC. Use varies at

other commands.

Users: MSIC, JEWC, F.VSCOM.

Comments: Takes 6-12 months to perform study witn &ssistanca from
experienced users if starting trom scratch. A COMO users group maintains
configuration control of the COMO-T frame. Users merge weapon decks
(aircraft, air defense systems red and/or blue), scenarios and rules of the
game uith the frame to model "heir specific problems. The modal is
Governneat-owned and was dev .oped by MSIC to analyze Soviet air defense. The
model has a wide range of applications, such as realistic C3 modeling, system
effectiveness analysis, mission planning, employment/deployment analysis,
force structure evaluation, firing doctrine development, battle management
algorithm development and evolutionary concept evaluation. The model utilizes
independent weapon system models that are modular in design which simplifies
the creation of new models and the maintenance of current models. The
kndeperidence of models Lllows for the simulation of many different systems in
a combat situation and the evaluation of synergistic effects of the systems.
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TLITLE: ConMod - Conflict Model.

*DATE IMPLEMENTED: in development, Beta test vereion available FY89.

MODEL TYPE: Analysis and training.

PROPONENT: Conflict Simulation Laboratory, Lawrence Livermore National
Laboratory, P.O. Box 808 L-315, Livermore, CA 94550.

POINT OF CONTACT: John J. Rhodes, ConMod Project Leader, (415) 422-6550, FTS
532-6550 or Dr. Ralph M. Toms, Developments Project Manager, (415) 423-9828,
FTS 543-9828.

PURPOSE: ConMod is a research and evaluation tool that can deal with weapons
systems development or effectiveness and force capability and requirements and
combat developments. ConMod is designed to support training for team skills
development and to serve as an exercise driver at all levels from the small
units to the Corps.

DESCRIPTION:
Domain: Land and air assets. The simulation is data base-driven so that

the user can change data to emulate systems that are not explicitly modeled
without recompilation.

Span: ConMod simulates force sizes from small units to Corps level at item-
level resolution.

Environment: Digitized terrain from DMA or other data bases iot elevation
with cultural features overlay. Roads and rivers are explicitly modeled.
Model allows for daytime and limited nighttime play. Weather can be changed
but remains constant during the simulation.

Force Composition: Joint and combined forces, RED and BLUE.

Scope of Conflict: Conventional, advanced conventional, beam and nuclear
weapons, and limited chemical effects.

Mission Area: All conventional and nuclear land operations.

Level of Detail of Processes and Entities: It is designed to support
automated command and control of tactical units. Movement plans are
automatically generated but can be reviewed and altered interactively by an
analyst. Acquisition is performed at the unit level, but attrition occurs at
the item system level. Attrition is stochastic: direct fire attrition is
item system against item system, while indirect fire attrition is by
individual artillery round against item systems.
CONSTRUCTION:

Human Participation: Designed to be used with varying levels of human
participation from nearly fully automatic (little human participation) to
intensive human interaction.

lima Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic.

Sidedness: Two-sided, asymmetric.

LIMITATIONS: Phased development restricts functionality as function of
calendar year.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Phased development.
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INPUT: Terrdin file, pH/pK file, user-defined symbol file, and scenario file.
Scenario file contains aiJ system and unit characteristics. User can change
model data.

OUTPUT: Real-time graphical, interactive graphics-aided postprocessing, and
printed output.

HARDWARE AND SOFTWARE:
Computer: Although ConMod is compatible with any of the family of DEC

VAX computers, at least a VAX 8800 is recommended. Uses the
VMS 5 0 operating system.

Storage: Minimum requirement: 100,000 disk blocks. Typical
conficuration will require 300,J00 to 500,000 disk blocks.
Includes both executable programs and a minimal set of data
files. Large scenarios and large output files on the order
of 100,000 blocks.

PeriDherals: Minimum requirement: one Toktronix 4225 workstation(minimum
of two for two-sided interactive play) with one graph tablet
and one VT100 or compatible terminal. Can expand up to
eight workstations with two graph tablets each. Printer not
required but very useful.

_anlae LaMVAX Ada.
Documentation: Design documentition and user's manual.

SECURITY CLASSIFICATION: Code is unclassified code but data bases may be
classified .

GENERAL DATA:
Data Base: Creation of new data bases may take from one man-day up to

several man-months depending on size and complexity.

CPU time per Cycle: Depends on scenar 4 o.

Data OutDut Analysis: The user determines which data is to be output to
disk. Some reports can be printed, but the rest, are read into files for
processing through the INGRES data base management system on a graphics-based
postprocessing system.

Freguency of' Use: Will vary by installation.

Users: Lawrence Livermore National Laboratory, U.S. Army.

Comments: ConMod is a multi-year program with phased operation
capabilities.
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TITLE: CORBAN - Corps Battle Analyzer.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis (potential for FTX driver).

PROPONENT: U.S. Army TRADOC, FLVN, Ft. Leavenworth, KS 66027-5200.

POINT OF CONTACT: BDM Corporation: Earl Williamson, (703) 848-6327.

PURPOSE: CORBAN was developed explicitly to add the elements of doctrine,
maneuver, and the attack of rear areas to the analysis of corps-level battle.
It is a research and evaluation tool suitable for assessing overall weapon
system effectiveness (as opposed to performance) as well as doctrine and
operational tact:.cal issues.

DESCRIPTION:

Domain: Land with air support missions.

Span: Corps-simed area: 3.5 km he,:agonal terrain blocks.

Envirunmenit: Hex-based. Forestation, urbanization, roads, and rivers.

Force Composition: Treat all elements of corps AirLand Battle.

Scope of Conflict: Conventional, chemical, and nuclear warfare. Asymmetric
battle; maneuver breakthrough and attack of fire support and service support
explicitly treated.

kission Area: AirLand Battle doctrinal defense of a corps area.

Level of Detail of Processes and Entities: CORBAN treats units down to
detachment level although most units are treated as battalion or batteries.
Terrain is represented by 3.5 km diameter hexes. Each processing cycle, each
entity reloads its target array through the unit-on-unit detection logic. It
then re-evaluates its mission based on the force ratio within its detection
perimeter. Baaed on the template-level orders with the BLUE or RED doctrine
file, the unit will decide if it must alter its mission or make request to its
superiors. The decision to alter a unit's mission or to request fire support
or supplies is communicated subject to delays imposed by unit-level
suppression and jamming. The entity will fire on enemy units one weapon-
target combination at a time, allocating fire according to a mixture of target
value and target opportunity. If the mission requires movement, the entity
will move in increments of 250 meters toward its objective at the highest
speed allowed by the operation and the terrain. Entities may be lower than
battalion for special units, and the time-step is variable.

CONSTRUCTION:
Human Participation: A set of orders must be prepared in advance to govern

the actions of both sides. These orders are similar Lo real orders in that
they contain the mission, objective, attachment, and priorities for fire
support and resupply. If necessary, additional orders can be entered at one
of the scheduled break points in the simulation.

Time Processina: Dynamic, time-step. There may be different levels of
time-step for attrition, battalion decisions, brigade and regiment decisions,
etc.

Treatment of Randomness: A small subset of model actions are random, most
significantly the stochestic dett-ction of one entity by another. Attrition is
deterministic.
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Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITIO: Because there is no terrain elevation, line of sight from hex-
to-hex (3.5 km) is probablistic. Weapon types are counted in fractional units
but are positioned in groups. For exaiple, each tank does not necessarily
have a unique position.

PLANNED IMPROVEMENTS AND MODTFICATIONS: Some range dependency for attrition
and detection at the weapon level, and some terrain and activity dependence in
unit-on-unit detection.

INPUT: Terrain data, weapon fire control capabilities characteristics, unit
detection capabilities, basic doctrine, and reacticnu of battalion and
brigade/regiment-sized units, order of battle, and orders for major units.

OUTPUT: Killer-victim scoreboards, unit positions, strength, missions, and an
"audit trail" of unit decisions.

HARDWARE AND *SOFTWA•
Compyiter: M -cro-Vax.
Storage: iO-20 MB for data.
Peripherals: Printer, terminal, and plotter.
Lanauage: FORTRAN with the MIDAS preprocessor.
Documentation: LatuWL docLmentation is April 1986.

SECURITY CLASSIFICATION: Unclassified.

Data Base Preparation of a new scenario takes two to four man-months given
an existing terrain data base, doctrinal unit actions, and reactions data
base.

CPU time Per Cycle: For a typical scenario, the model runs more than five
hours of combat for one hour of Micro-Vax time.

Data Output Analyis: A postprocessor produces briefing material.

Freguencv of Use: See below.

User!: The Tactical Systems Analysis Directorate of BDM Inc. in McLean, VA,
runs the model 12-20 times per year for the Defense Nucler.r Agency, the U.S.
Nrmy, and the other customers. The model is also in use at other BDM offices,
at the Training and Doctrine Command, and with major deployed forces in Europe
and Korea.

Comments: N/A.
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. TITLE: Correlation of Forces Model.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: Soviet Analysis Section, Groand/Frontal Forces Branch, DIA,
ATTN: DB-IB3, Washington, DC 20340.

POINT OF CONTACT: Mr. Jeffrey D. Mazero, (202) 373-4069, AV 243-4069.

PURPOSE: The model allows the comparison of RED and BLUE ground and air
forces in terms of combat potential.

DESCRIPTION:
Domain: Ground and air.

Span: Theater, regional, local (to divisior, level).

Environment: N/A.

Force Comnosit pn: Combined ground forces; air forces.

Zcove of Confl:ýct: Conventional and nuclear.

Mission Area: N/A.

Level of Detail of Processes and Entities: Entities: Air force squadrons,
ground force regiments/brigades, divisions. Processes: The model compiles
combat potential points for each unit, aggregates the total, and develops a
force-to-force ratio.

CONSTRUCTION:
Human Participaticn: Required for scenario setup.

Time Prnoessina:, Static.

Treatment of Randomness: Deterministic.

Sidedness: Unknown.

LIMITATIONS: The model is not dynamic.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Force projections for RED and BLUE
1995 tables of organization and equipment.

INPUT: Scenario.

OUTPUT: Printout.

HARDWARE AND SOFTWARE:
Computer: Zenith 386.
Storage: 2 MB of RAM, 40 MB phyaical storage hard drive.
PertPherals: Printer and EGA monitor.
Lanquane: Clipper DBase 3 dialect.
Documentation: In-house documentation only.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Base: DIA data base and data questionnaires.
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CPU time per Cvclg: Scenario dependent.

Data Output Analvslj: Scenario dependent.

Fremuency of Use: Varies.

Users: DB-lBJ

Comments: ti/A.

C-86



O TITLE: COSAGE V - Combat Sample Generator.

DATE IMPLLMENTED: 1980.

MODEL TYPE: Analytical.

PROPONENT: U.S. Army Concepts Analysis Agency.

POINT OF CONTACT: Mr. John Warren, (DSN) 295-1690 or (301) 295-1690.

PURPOSE: COSAGE is a computerized combat assessment/weaponn effectiveness
mode which develops information on ammunition expenditurea and losses of
personnel and equipment during a 24 to 48-hour period of combat. The
principal application is the forecasting of personnel, ammunition, and
equipment requirements.

DESCRIPTION:

Domain: Land and air.

Span: Division area of operations.

Environment: When terrain parameters are required, the model randomly
selects a terrain type based on statistical analysis of the region of
interest. These parameters are then used to deteriine line of sight, movement
rates, etc. Night and day are modeled, and visibility varies by time of day.

Force compoiition: Combined arms arnmy, including helicopters and close air
support.

Scope of conflict: Conventional warfare.

Mission area: Most of the mission areas associated with conventional
combined arms are represented, with the exceptions of logistics and
intelligence.

Level of detail of processen and entities: Maneuver unit resolution is
typically down to Blue platoons and Red c;ipanies. In the case of closc
combat, resolution is to the level of individual equipment or personnel a'ld
their weapons, with each direct fire shot modeled explicitly.

CONSTRUCTION:

Human Participation: Nono.

Time processing. Dynamic, event-step.

Treatment of randomnecs: Stochastic, Monte Ca, lo.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Electronic, biological, chemical, and rnuclear warfare are not
modeled, nor military operations in built-up areas. Logistics and
intelligence functions are not represented.

PLANNED IMPROVEMENTS AND MODIFICATIONS: No major improvements are planned.

INPUT: Unit organizations, strength, and weapons; orders for each maneuver
unit; weapons data (single shot probability of kill, lethal area,; sen3or
capabilities; terrain parameters; movement rates; artillery organization and
characteristics.
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OUTPUT: Killer-victim scoreboard, personnel losses, ammunition expenditures
by shooter/target combination, materiel losses, and unit locations on plot by
time.

HARDWARE AND SOFTWARE:
Computer(OSI: UNISYS 1100 series, with Exec 8. Has also been installed on

various machines with UNIX operating Lystms.
St_ o: 4*0K words of memory for model and data.
Perpflhjjs: Line printer.
Laau~ SIMSCRIPT II.5.
Documentation: Combat Sample Generator User's Manual, DTIC B070095L.

ComLat Sample Generator Program Maintenance Manual, DTIC
B073013L.

SECURITXZASSIFICATION: Unclassified, without data.

Data Base% 6 man-months required to acquire data, plus 3 man-months

required to structure data in model input form.

CPU time per Cycle: 90 minutes on UNISYS 1100 for 24 simulated hours.

Data Output Analysis: 1 month.

Erqauoncv of Use: Support for 10 to 15 studies a year.

UseKr: U.S. Army Concepts Analysis Agency.

Comments: COSAGE is linked to the foliowing models: rORCEM (Force
Evaluation Model), CEM (Concepts Evdluation Model), WARF (Wartime Replacement
Factors), and WARS (Wartime Ammunition Rates System).
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TIflU' COSAM - Cortlte Anialy' is Model.

IPATM.-I I .12 07 5, revived per~iodically, last major revision 19,96.

14IO~r. TYJ'Et AnAlysis.

-910170NE"T - CAC.

PO J~t -QYP -(0N" '2T: I . Schnpidtnr, (301) 2b7-2355, DSN 20.l-235!,.

1VIJ11PlUZts COSiAM in a r.,ngarch arid evaluation tool. used tu determine cosite
IniteafPrence lavals between coinmunicut ions equipment incl'idling hopping
f roonwit tterm and k scrivern.

LXu111ill I Atit small aroa: eo.g.. .hip, nircrat , fic'tical operattons center,

1A lkt I IA L2 I NA.

N/A.

Lwvel A _Vit ilws .t4 ipcooneo and L"MAWUtii CiUiinunlht~tr~n systems on
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GENERAL DATA:
Dat 1". Communications data equipment parameter file derived from

measured data ane technical manuals.

CPU t fl_.prr Cycle: D3pends on problem - minute3 anid possibly an hour
for hopping problem.

Data O~tDut Analysis: Must understand cosite analyses.

Freguency of Uggy Used frequently by ECAC engineers.

Usjr: ECAC, NOSC and others.

gon•ementa Developed as an in-house capability anc. recently ported to
other users,
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TITLE: COSYCAT - Combat System Capability Evaluation Tool.

-ATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Vitro Corporation, 14000 Georgia Ave., Silv,ýr Spring, MD 20906.

POINT OF CONTACT: A.6. Ondrish, (301) 231-2097.

PURPOSE: This Standard Missile (SM) We.apon System analysis tool was designed
to help engineers and analysts perform parametric studios of the capabilities
of the system.
DEECRIPTIONt

Domain: Sea.

§pn: Local area.

Environmentl At sea; any time; weather not considered.

Force Composition: One ship with SM.

o.•ye of Conflicts Conventional warfare.

Level of Detail of Processes and Entit~imi This model consists of
interactivo graphics and associated weapon system modeling programs resident
in a desk.top computer. Modeling and program inputs include target and ship
weapon system characteristics, including the following, reaction time. distributiond for radar assignment, acquisition, release, and redesignation:
weapon direction system engageability algorithms based on Vitro'i SM
simulationst threat data including target flight trajectory su--h as radar
crosn section, height, speed, divQ angle, aerodynamic slowdown, FCS and search
radar range and envelope limit., and FCS range rate limit.

CONSRUTON,

imj__A._•.lj~j•4_gnt Required to run interactive graphics.

In&__Qgi aIing Dynamic, time- and event-step.

:UactmgnLQ1__,Ran4Qmns Algorithmn include consideration of results of
many Monte Carla runs of SM trajectory.

UJP11djvýiuvi Two-sided, SM ansi target (aircraft or mimail@).

LIMIIIT'TIQ•1Ui N/A.

PLANN1EL' 1i'IEQ\'FMENTU A11 VA1rI•IAT1QNUi' N/A.

[NI'•T '1 Te'goet. and SM system chtaracterjut, ic.

SIU'VIUT1 U ralhi cai and i taimti in ttI Ml tIl It i , ,,:ssj 1 atihlp l itriI. of tihe Tot. al
"11 1,1tai'td Miullsu WieatpOn ';yat n.

IIAJUWlAI AND U)OFTWARN,
VOlJ 9IJI III' 91141W.

A9CAUUN/A.
I'vi'llJl lukal I, I''l , r i=.
LanuuugJu fiI ll s It'.

t l ll Y i t _ a _ i ! I h o t a m .- I



SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Has 2000 lines of code in model.

CPU time ner Cycle: Four minutes or less.

Datd Output Analysis: Hardcopy and graphics.

Freguency of Us;Occasionally.

Userst Vitro uces COSYCAT in support of NAVSEA for firing guidance (TARTAR
SM).

Comments: For parametric st-dies, the Lharacteriutics of other missile
systems and targets are easil7 modeled into the program.



. TITLE: COVART II - Computation Of Vulnerable Area and Repair Time.

DATE IMPLEMFNTD: September 1986.

OD_•L TYPE: Analysis.

RROPONENT:

QOINT OF CONTACT: SURVIAC (513) 255-4840, AV 785-4840.

•_BUOSE: COVART II is used to calculato vulnerable areaa and repair times for
single penetrators (fragments or projectiles) impacting on ýhe tar'get skin
within a preselected weight and speed matrix.

DE S CUE P_/gN
2Pmnin: Abstract.

Spatn: Individual.

MflNj3ronmen&: N/A.

=_,7e CompopiJ ItQf: Element.

Scope of CoFlt Conventional.

Mlazign Ar.a: N/A

Leyel 2f Detail oj Pi9I ce2seJ and l.i] I COVART II can be used to analyze
both aerial and ground targets. Each penetrator is evaluated along each
mhotline, and the contribution made along that trajectory to component and
target vulnerable areas and to the repair effort are determined. Whenever a
critical c'omponent In impacted by the penetrator, thei probabi lity that the
component is defeated in computed using input conditional probability-of-kill.
given a hi,'. data.

CONSTRUCT 011,
HIUI•Jl_.ArLL".RAUon: Not required.

Tr tlni] t__91_ t RjAQIof]gnI u Deterministic.

,LIjT ATIQ&,i COVAR" does not model exploding penetrators, blast effects,
rirochet, or mpall. Shotlinen are assumod to be parallel.

|L)\1•-•. VIiJQVJ hr.jSAhQPJ I AT Iý •, None at prone,,t.

.1INP'' Thet COVABI7' irnput.. include LuS files, critical compon)eInPt iduotification
for oach attack d .( rbctt.on , component rnttler ie type alnd t:hicknalnn, tilr'Oat type,
Pk/h value., and t'hrent. vol ocity.

( ;I 'I'T COVAIPT :Wiortf ()I on vw lierab l, arwas, , protuunt.wd armas, repati r t. -me,1 ,
fault t. reow, and proIhal1ity-of •kill givean a hit.

C 11vUI .v ," VAX and M i uI',)VAX.
Av, .Jg! 1 I10 KI1.

L•liUQ&U S .k,.'I( AN 1%?.
Uvi'ulIwII iUIIl (COVAIHT 11 (our's Manual.

O1IBT CLA,_,pTIII |11ldlf'



GENERAL DATA:Data Base:

CPU time Per Cycle:

Data Output Analysis:

WWo~qncy of Use:

Users:z

CQMeI&A: Code and documentation can be obtained from SURVIAC.
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O TI¶"7,E: CRASOF - Combat Rescue and Special Operations Forces.

DATE I14LrMLNTEQ: No date; It simply evolved.

MODEL TYPE: Analysis.

PROPONENT: CINCMAC Analysis Group, HQ MAC/AG, Scott AFB, IL 62225.

POINT OF CONTACT: CAPT John McKoy, (618) 256-3450, AV 5776-3450.

EM~BQn: The CRASOF model examines the air Asesets nlecessary to conduct SOF
and combat rescue missions. The model was developed to estimate the relative

capability.

Domain: Land and air.

PIM: Best suited for global, theater, or regional conflicts.

r.nyirg~nmnen.t Model. virtually, any type of SOF or rescue aircraft and
selects the best available aircraft for the mission. Also models utilization
and attrition rates, threat capabilities, combat radii, weather limitations,
day or night operations, and air -efueling.

focaCojppogjjtin: Any combination of air refueling and airlift assets.

Scg~e of Conflicýt: Primarily suited for large conventional waresmucd an the
Defenne Guidance planning scenario but can be applied to any level of
conflict.

MJgin-Ar~qA: Aircraft condur~t missions into three different threat levels
(high, medium, low) and three major areas of the air battle) (DCA, r~AS OCA/AT).

ftj 9 qJ.,g~rcme and Sntiti~s: Individual aircraft grouped in
minimum unit sizes are located at specific geograpni..ýal coordinates.
Individual downed aircrews and iinsertion/extraction/resupply locatio~ns for SOF
tea.,iee are chosen randomly by latitude and longitude in areas of the air
battla. The closest capable aircraft available to accompinsti a misaien is
selected and air refueling requirements at'e then computed. Aircraft .0:rition
rates nre randomly applied against each mission and additinnal resctios are
iniit iated for any attrited rescue or SOF airlift amset.

Ili ki I I __Vnx t_!_VALPI lI i Not ptirmifted.

'1m Irý)t!Qklljinuj D I)yIldtmic, a"f- ntep, [m)[181

oo..tiiil (.)trijmlq~ Ai rcraft. avai labi lit.y fifiv ut ili ration rate
rudkirio:In"i, 11in I niIon object.ive nuwat.ions anid ef fect.i',4 iemfff, taiikur att~ri tion,
1111h,(hic) I a1 ai rtki, A11u0 wrat hor del aym nre some of t.hie it ochast. Icall y modeled
tivuiit to. MI i~ 11, ui ()11 11 I va) a Aar rd~ ouutarllili (. ic.

5, 1 M I ' n'A .r I N I Ii s - I

P1,ANVIAh3 lMIT(v1IM~rUNT AND, II 011 V.A'l1Qt, None

I u1t' -IIJI I IIIU (1u I No iputlk 1-0 ujtumjra hia I I ' l m nua dii t uui (fitt n I hat t I a tiau14
£11 31 rcli rt I~hud- dIOWill, a I ta att 'aI)ahi I lit l Uts, toa1-c" if -?to~ and I w at Io: ()fig Iý ?no',



and rescue air assets. The number of SOF and rescue missions required by day
or phase of conflict must also be input.

QUTPUT: A comprehensive report of all mission activities for a specified
number of replications of the conflJct.

HARDWARLND SFTWARE:
Computer: Concurrent 3260 with OS32 opcrating system.
Stor~al: qMinimum of 232K.
Peri1heralet I printer.
Lanauaue: FORTRAN 77.
Documentation: Substantial documentation including user's manual.

SECURITY CLASSIFICATION: Unclassified.

Data BUM: Basic scenario setup takes several man-days. Minor variations
require several man-hours.

CPU time per Cycle: Varies. Minutes to hours of CPU time depei,ding upon
the length of conflict and number of aircraft, missions, theaters, and
replications.

Data Output Analysis: Report shows statistics !or each mission area (infil,
exfil, etc.) and tor each type of aircraft in theater. The da.ly minimum,
maximum, mean, .a total observations aLP shown as well as the standard
deviation for eas7h statistic.

Freggency of Uou Used frequen.ly to answer questions on SOP and .,eacue
capability.

L~mx/:• MAC.

C jai None.



* TITLE.; CRUISE_-Missiles - C-Based Routines for Understanding Interaction

Between Ships, EW, and Mi~jssiles.

DATE IMPLEMENTED: 1q86.

MODEL TYPE: Analysis.

PROPONENT: Naval Researc-h L :,ratory, Tactical Electronic Warfare Division,

Code 5750, Washinqto~n, DC 203/5.

)?Q~IiOPEC VTAqj: Dr. Giarald E. Friedman, (202) 767-3337.

PUROS: The CRUISE Mis.siles model Is used primarily to measure the
effectiveness of varIcuis EW techniques against existing and postulated RF
antiship, misuiles.

pj~jn~Naval Untiship miessiie defense scenarios.

,&arj: Considers the torminal defence~ rogion local to the ohips.

~ignre~it: Detailed model of multi-path and clutter based on sea state.

EQr_1 4m.pn1299149,n: Oener¶1iy used wi.,th a ship, onboard ECM, one or more
docoyfi, and one or more RF-guidied antiehip mnisiles..

~s:.~tnjg.i RF-guidprl antiship missiles (SS-N and Jks).

fli~~Ti~~?a:Terminal defense -,against RF ant-iship missiles..

~ 9LE Qi~I ~_a~ttjýLej: Models miusefl-i at the subsystem
level uising differential. eriuatitoi-,m that represent In complete detail
subreystoma alich as Airtvan'u, aiitcrilat, RV seeker~, and signtal processing. The
radtir return for each pulse retairis1n the intrapulme, details. Ship and chaff
taryetis t4re represented an raiJutrbtd tatiatically fluctuating radar
cross mec~tiortr. Active V31 oyst-4;nms are also modeled. Mitvilles, ships, chaff,
and countermeasures int ~ract o, pulse-by-puls e basis.

Ai aiF-Ao4t;Is h.4,thi a lhiqu ired for sett inq up the engagement scenario and
iIntiating thfi slniu.1atirw,

I ~ D-9~~ - .Evnt.-drivon mechanism. The *vuats are transmIt pulnes of
Ininn i.0Lo. Dynntii~c oopAntlt uisw ropresent inqI tho various suboystems are
riurnrrit..:l11y irit4jrateid uoi,19 the1 EUler me1thOd, with the' int-oravanu, durnt~ion an
the t line-utep.

~ ~ I S tot~ichdot I. 'hol Iin prov ision to a repoat.ingU a
numbor of ml siiuit 1e ttniack ancd tor performlinq a Monto Carit, illnsIyu i".

,5j~~d1k~fQ1TWuO rýIded , Oy1111truLV. 1ic 141 modl wt throats inteor s- qn tili lgIargot sa
UU inij Hr pulu£40 anti targeot." 1,011poiid Iiis with a radar return ui , inia I . rho mwode I
reproonentiu threato ( ait.itchill: HiIusiio)aa ins~t tarje t.0 (silt Ip. 1,haft. tAndi I'CM)

~ II1 T'V I~. he v" 1 at ion tit tihrua I- andi t a rg t. im' sdv~i a iM 11kt ts smjss shots inlaI .
1; 11kuntAOi 0' U)(5ýut it) oputest Ooktot 51)10 orreuot. 1y 5Ui 1)pi't real timilopuutl

PL.HED-IOyTMEMENT -ANt/ fIQV;J ~fli Now ini nab1t4' okrtrameoe auit slijnal
j)Jou(nd aill t 600 11 qu tch olla l." he i un stsuldo . S11011ttIally tt i st 1 IMI I sd Hiltj. I p Iucde1 s.Wit h
traceabul it~y to shi p atAiLki s s hoiitj utSValisloitus Exi'rus'talo ujueud is hoing
fi mprs uVeit by 1)s11t I ng Isis~k hIs to A nit i iti , wispa rcimp usit ti



=VT. Consists of missiles and targets that make up an engagement scenario.
The missiles and targets are, in turn, specified by their component
subsystems, which can be mixed and matched to form new entities.

OUTPUT: The user can sel.ect crucial variables in the missile &nd target
subsystems and display them in x-y plots. A two-dimensional representation of
'he scenario sh'owing the evolving location of targets, missiles, and their
range gates is also availabl'. Results of Monte Carlo are automatically saved
to diek files for later analysis.

HARDWARE AND SOPTWARE:
Computer: DEC VAX computer with VMS. Planned additional availability

under UNIX on a mini-supercomputer.
Storaae: 6 MB of disk storage for source files and data.
Peripherals: Tektronix 4014 graphics terminal or equivalent.
L~anguale: "C" and FORTRAN.
Documentation: Draft copy of an NRL Report describing the model.

SECURITY CLASSIFICATION: Secret, although some parts are unclassified.

GENERAL DP "',
Data Bast Model does not use a data base, but preparing detailed

subsystems for a new missile may take several months.

CPU time Per Cycle: On a DEC VAX/VMS system, the model takes one
minute to simulate one second of a misslue-ohip engagement.

Pat&QOutput Analysis: Monte carlo runs automatically generate
formatted report. Other runs produce hardcopy of graphics display.

L•.•.9...q_4_.gy_ Use: Used daily at NRL Code 5750.

,[lq.9X.: NRL Code 5750 uses entire model; other qroupm including NRL,
NSWC, PMTC, NAVAIR, and NWC use major subsystems.

Cgmmeilltz CRUISE Missiles in bolng incorporated as maior constituent
in a mutti-sided, multi-reactivo Naval thentor warfare woimlatiorl
facility being established at N}U.

C 'Iil l



. ITLZ: CSOX - Combat Support Operations Exercise.

pATE IMPLEMENTED: 1991.

MODEL TYPE: Training and Education.

PROPGrNENT: Air Command and Staff College.

POINT OF CONTACT: MAJ D.A. Novak, DSN 493-6671, Comm (205) 953-6671.

PURPOSE: CSOX is a seminar exercise driver which simulates the effects of
logistics planning and decision making on the combat readiness and life-cycle
costs of notional military systems. The objective of CSOX is neithAr the
conquest of territory nor the destruction of enemy units. Each team seeks to
maintain the reidiness of their own weapons systems and return broken
equipment. back to service as quickly as possible.
DESCRIPTION: (manual exercise)

omraiiq. Acquisition and logistics processes.

Span: Notional countriis.

Envi'onment: N/A.

Force ComipoQsjtion: Notional joint forces.

Scope of Con1LQ1_1t: Situation cirds used to determine performance levels
(readinges levels) required by specific conventional forces.

Mpion A a N/A.

O _Entitkgs: Weapon system units (i.e., a
helicoptei, ,, rigaLe, etc.).

CONSTRUCTION:

Human Part.1cipat._on: Required for decisions and processis.

_: Dynamic, evant-stepped oxercise.

'iea'•_igJ)t -Lj Hal]domjq III 'ix-mided die croas-referencod with MTBF/MTTR
tabl 1 .

l•_• d t : Two-sided, symmetric.

!,[M1TATLQN5: Acquisition and Logistics proceniem extremoly uimplified to
condduct exorcise with non-area experts.

P~kM{N.2_• .•!i)__19I)if LL}, The exercise will be automated to run
01, doukt.op computers to lssoen onormoun amount of stubby pondj 1 work.

1Ifl'JVTi Projected requirements, not.ion&a acquisnition and development costa,
fa l lur1 anid repair rates, repair levels arti all tied 1uyether to create an
Ilttit rnt.ed ILocjistico Plan (ILSP).

O1y1'r V! VV Act', I fiti lurv and repair ratuse are ovaluattid t() duturmino if ILSP
rot(| i :litil O() I f I at I Io .

IIAIWWAhIM A[ND WF'IhAI19: Ti. exorcise In curruutly a mantual exurcime. Future

vorsitlue, FY9J, will bit compktilritzd ft(r PC play.

UIE(t1 i .tI'l'l A -'1'.'JI; t' I c'AT Q 4 t U liot t i ( l,,d
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GENERAL PATAi:
DQfta Base: Notional, static data base.

CPU__ime per Cycle: N/A.

Data Output Analysis: Raw data computed by players.

Freauencv of Use: Once a year.

Ulers: Air Command and Staff College, Combat Support curriculum phase of
study.
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. ITLE: CSSTSS - Combat Service Support Training Simulation System. VerL ion

1.0.

DATE IMPLEMENTED: None.

MODEL TYPE: Training and Education.

PROPONENT: U.S. Army Combined Arms Support Command; Attn: ATCL-LTJ,
Fort Lee, VA 23831.

POINT OF CONTACT: Mr. Al Damour, AV 687-4822, Commercial (804) 734-4822
and/or Mr. Joe Riley, Avn 687-5993, Commercial (804) 734-5993.

PURPOSE: CSSTSS 1.0 is an cxorcise driver used to stimulate exercise play for
the collective training of AC and RC commanders and staff personnel in
command, control and communications. The training audience includes the CSS
commanders and staffs in Echelons Above Corps, Corps Support Commands, and
Division Support Commands as well am their subordinate headquarters. CSSTSS
1.0 initial product is used as a Command Post Exercise Driver. Subsequent
CSSTSS products will be used as Command and Staff Trainers end Semin&r
Trainers.

DESCRI PTION:
Domain: Surface, air, water, rail.

Span: Will accommodate any theater depending on data base.

Environmenti Can operate on 24-hour basis regardless of terrain, weather or
terrain cultural featurew.

Force Composition: Primarily U.S. Army furces but can accommodate, other
U.S. services and allied forces on a limited basis.

0goy2 of Conflicti Primarily aupports conventional warfare, 'iut some
limited nuclear and chemical effects possible.

HjtjMji__Ot•L: Support of all conventional land warfare.

Level of DL CSSTSS consists of night
separate, inter-active subsystems and two battle drivers. The Rear Operations
Battle Driver is used to velectively injert combat events in the vicinity of
CSS units whilm thw Close/Deep Operations provides a force on force model for
the combat units.

1. Within the Supply and Services functions, supply consumption and
resupply are addressed. All classes of sppliy are considered and the means of
dutermining consumption is baned on realistic factors arnd tracked down to the
stock numbiir/line item level of detail.

2. Combat oiperations and random failures are the source of workload for
the Maiteitantce subsystem, including both ground and aviation vehicles.
Workload production is initiated when the training audience decide@ which
maintenance facility will repair the dam&njed equipment and makes arranuel-Onts
with t 'aiapuort ation tc got. it t heru. I'Product ion i tiackud Ir,, wo)rk Orlde" an1d
canI lo tr rana ferred atbtwoon mai ltnruunnu t, tar I it. iam.

3. The Transportat.ion utuhisyutom a hin train ing itnudience to train iv
the uuW of tour modes (mu r farea, all-, wat ea, rail)). Managemeant. of cargo is at
tho tr ain a por tilln ccnit.r)l Inuml,,Ir Ievul tit ,du a i
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4. The Personnel submyitem tracks the individuals by grade and MOS
within each unit in the force structure and will oegrade unit capabilities
based upor personnel shortage.

5. The Medical subsystem interfaces with the combat driver and also
calculates disease non-battle injuries. Hospital assignments, evacuation and
patient transfers (done by the training audience) are covered and the
subsy3tem will track potleat time in the hospital based upon the type wound
and will return them to duty or evacuate them based upon theater policy.

6. The Graves Registration subsystem supports the GPREG traininig
audience in monitoring remains processing functions and coordinating the
movemerht of remains.

7. The Ammunition subsystem provides the capability to maintain
visibility of played ammunition items by DODIC, account cods, and condition
code throughout the division, corps arid theater army areas.

8. The POL subsystem supports the POL trairing audience in maintaining
data on each POL storage and distribution facility and accounting for storage
capacity, quantity on hand, issues, receipts, and products which have been
destroyed or contaminated.

cONSTRUCTIOz
Human .1rSon Required. Human participation is requlird by the

Tvalning Audience to make decisions and by the Exercise C.. trol Group for
procossing.

TiMeProceJJi gt Dynamic, both time- and ever, L-mtepped.

T'retment..Q.B•_n2imnsx' Both Stochastir avid deterministic.
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* TITLE: CVOF - Ceiling/Visibility Observation and Forecast Simulation Model.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PFOPONENT: United States Air Force Environmental Technical Applications
Center (USAFETAC), Environmental Simulation Section. USAFETAC/DNY,
Scott AFB IL 62225-5438.

POINT OF CONTACT: Capt Anthony J. Warren, DSN 576-5412,
Commercial (618) 256-E412.

PURPOSE: CVOF is a weather simulator. Specifically, CVOF simulates both
observations and forecasts of ceiling and visibility for a number of
locations. It can be used to evaluate system effectiveness, force capability
and requirements, and combat development by providing realistic weather
scenarios to larger scalg simulation models.

DESCRIPTION:
Domain: Th,ý model provides ceili-ng and visibility data as observed at the

surface.

Span: Global. Many locations can be considered simultaneously. ,he model
preserves the observed spatial i, temporal correlation structures and
generates forecasts with realiLcýu 9kill.

Environment: Serves as an environment sub-model to larger scale simulation
models.

Force Composition: N/A.

* Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Procerses and Entities: Model provides observations and
forecasts of ceiling heigh: and visibility for a large number of specified
locations. The time increnent between observations is also specified.

CONSTRUCTION:
Human Participation: Not required, but is permitted.

Time Processing: Dynamic, time-stepped model. A fixed time-cltep is not
required.

Treatment of Randomness: Stocha:itic. The model uses Monte Carlo methods to
produce synthetic observations and forecasts cf ceiling heights and
visibility. The four-dimensional Boehm Sawtooth Wave model is used to
generate fields of spatial and temporally correlated random numbers.

Sidedness: One-sided.

LIMITATIONS: Model limited to observations and forecasts o:ý ceiling and
visibility. Other weather variables are not considered.

PLANNED IMPROVEMENTS AND MODIFICATIONS; None.

INPUT: Modeling coefficients of the ceiling and visibility distributiona (by
month and by hour) are required for each locati.on. Cross-correlations of
ceiling ard vi'iibility are also required.
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OUTPUT: Program has numerous options to produce output in varying forms. It
is designed primarily to provide weather data to larger 6cale simulaticn
models.

HARDWARE AND SOFTWARE:
goruter (OS): Designed on an IBM mainframe running the MVS operating

system, but written in ANSI-standard FORTRAN specially to
enhance portability to other computers and operatina
systems.

Storage: 240 Kilobytes.
Peripherals: None requirod.
Language: ANSI-Standard FORTRAN 77.
pocumentation: USAFETAC/TN-89/002, CVOF (Ceiling and Visibility Obrerration

and Forecast) Program Users Guide.

SECURITY CLASSIFICATION: Unclassified.

GENLRAL DATA:
Data Base: Model coefficionts are prepared by USAFETAC. Processing time is

minimal.

CPU time oer Cycle: Dependent upon the number of locations and the desired
time-step. A 36-month simulation for hourly observations at 15 locations
required 3.6 minutes of CPU.

Data Output Analysis: Model provides cummaries of the frequency of
occurrence of various ceiling and visibility thresholds during the simulation.

Freuency of Use: Model has had limited use since its inception.

Users: Primary user has been Air Force Center for Studies and Analysis.

Comments: The accuracy of the simulated forecasts is based on the average
Air Weather Service bias in ceiling and visibility forecasts.
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TITLE: CWASAR Cruise Weapon Analysia Simulation and Research.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: McDonnell Douglas Missile Systems Company, P.O. Box 516,
St. Louis, MO 63166.

POINT OF CONTACT: John FOX, (314) 233-0663.

PURPOSE: CWASAR models a BLUE force of TASMs and tactical aircraft carrying
air-to-ground weapons, which attack RED force ships. CWASAR analyzes the
survivability and effectiveness of the BLUE force in support of engineering
analyses for weapon system development, and the development of tactical
dcctrine, such as effectiveness of a mix of weapon systems against targets.

DESCRIPTION:
Domain: Air and sea.

Span: Theater or regional.

Environment: Any sea area.

Force Composition: BLUE force TASM cruise missiles and tactical aircraft;
RED force ships with SAM and gun defensive systems.

Scope of Conflict: Ccnventional weapons.

Mission Area: Defense suppression and target damaqe.

Level of Detail of Processes and Entities: Missiles (BLUE and RED',
aircraft, and air-to-surface weapons (Harpoon, HARM, bombs, Walleye) are
r-•presented individually and are modeled with three or more degrees of motion.
Radpr performance models include radar range eguation, multipath, sea clutter,
and ship superstructure masking. The Tomahawk cruise missile model is the
engineering tool used to develop TASM guidance and attack logic, and is the
standard simulation against which all other TASM simulations are validated.
The HARM model includes all guidance and attack logic modes. Attrition stops
motion. Damage to a necessary compcnent suppresses a system. For example,
the loss of a SAM radar suppresses that SAM system.

CONSTRUCTION:
Human Participation: User plans scenario and creates input files. No human

interaction during a simulation run. A postsimulation graphics replay program
uses a file produced during the run tr display the scenario dynamically. A
user can stop and restart the replay, adjust the running speed, and zoom and
pan the display.

Time Processing: Dynamic, time-step.

Treatment of Randomne.s: Stochastic, Monte Carlo.

Sidedness: TQw-sided, asymmetric. RED force is reactive; BLUE force i•
partly preplanned and partly reactive.

LIMITA\TIONS: Maximum of UO cruise missiles, 50 BLUE aircraft, and 25 RED
ships.

PLANNED IMPROVEMENTS AND MODIFICATIONS: RED force additions: carrier-based
interceptor aircraft. RLiz• to VAX/VMS.
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INPUT: BLUE and RED force weapon characteristics, TASM engagement plans, BLUE
aircraft flight plans, and RED ship classes and locations.

OUTPUT: Computer file outputs with target damage assessment, BLUE force
attrition, RED force attrition, detailed time history of events, and graphics
replay. Postsimulation graphics replay program provides dynamic color
graphics display of strike area showing moving vehicles, targets, and flight
plans. Statistical report program provides effectiveness and survivability
information.

HARDWARE AND SOFTWARE:
Computer: Harris 1000 or 1200 system; Harris VOS operating system.
Storage: Approximately 5 MB or main (virtual) memory and 10 MB of

disk storage, depending on level of output detail requested.
Peripherals: Tektronix 4115 or 4125 graphics terminal.
Language: FORTRAN 77 with Harris extensions.
Documentation: Simulation caLaluj entry (15 pages), model deucription (96

pages), user manual (63 pages).

SECURITY CLASSIFICATION: Secret. (Near~y all code is unclassified, a small
number of aubprograms are secret or confidential.)

GENERAL DATA:
Data Base: Several days for a new scenario; less if working from an

existing scenario.

CPU time ver Cycle: Depends on scenario cize. One case of 20 TAJMs and 7
RED ships took 14 CPU hours for 50 Monte Carlo iterations. There are other
ways in which the simulation can be run in less time for specific
applications.

Data Outiput Analysis: Depends on the purpose of the analysis. A

statistical report program is available.

Frequency of Use: Used monthly.

Users: Used in studies performed for the Cruise Missile Program Office
Advanced Systems Group. McDonnell Douglas internal users include Tomahawk
development, test flight planning and analysis, and Harpoon.

Comments: Utilizes radar performance data generated by SALRAM, another
McDonnell Douglas simulation. Enhancements are ongoing. Sir lation is
certified by the Cruise Missile Program Office.
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TITLE: CWTSAR - Chemical Warfare Theater Simulation of Air Base Resources.

DATE IMPLEMENTED: 1982 (CWTSAM 1); 1986 (CWTSAR II).

MODEL TYPE: Analysis.

PROPONENT: AL/CFHD, Wright-Patterson Air Force Base, OH 45433-6573.

POINT OF CONTACT: Dr. C.R. Replogle, DSN 785-7583, Commercial (513) 255-7583.

PURPOSE: CWTSAR is a Monte Carlo discrete event simulation model of air base
sortie generation operations in a CW environment for one or more air bases. A
CWTSAR simulation consists of multiple trials, each spanning several days of
air baue operations and representing a complete Blue and Red scenario. CWTSAR
(developed by JAYCOR) incorporates the effects of chemical warfare into the
existing framework of TSAR (developed by PAND Corporation).

DESCRIPTION:

Domain: Land.

Span: Local.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: Conventional and chemical warfare.

Mission Area: Air base operations.

Level of Detail of Processes and Entities: CWTSAR is a Monte Carlo discrete. event simulation model representing tactical aircraft sortie generation
processes in a wartime environment on air bases subject to conventional and
chemical attacks. A system of interdependent theater air bases, supported by
shipments from CONUS and by intra-theater transportation, communication, and
resource management systems. The simulation permits decision makers to
examine the interdependencies among 11 classes of resources as they affect the
sortie generation rates. The effects of battle damage from enemy air attacks
using conventional and chemical veapons and the results of restorative
operations can be assessed.

CWTSAR represents the following chemical warfare effects: chemical
casualties, thern.al effects (thermal casualties, work/rest cycles), task
performance degradrtion, Detection, Identification, and Warning (DIW)
effects--protective posture change, decontamination ?ffects, co;llective
protection effects. CWTSAR tracks people individcally; tracks general
attributes: personnel type and work shift, locat;.on (bcth on and off-duty),
activity level (resting or working), specific job assignmaent (if working);
tracks CW related attributes: protective posture level and condition,
individual chemical casualty status measures, individual thrrmal casualty
status measures.

CONSTRUCTION:

Human Participation: Not required.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: One-sided.
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LIMITATIONS: Extensive data requirements, restrictive work shift
representations (12 hours or, 12 hours off), limited representation of aircrew
oporations and air base support processes, no individual tracking of aircrews,
only tactical aircraft operations simulated, no measures of the effectiveness
of sorties flown.

INPUT: Air base descriptors, air base resources, task networks, mission
tasking, att&ck data (resource loss data, runway/taxiway hits lists, chemical
challenge history data), chemical warfare factors, miscellaneous simulation
data.

OUTPUT: Primary air base operations measures (sortie generation data,
personnel casualty data), secondary air base operations measures (air base
activities summaries, resource constraint data, aircraft maintenance
summaries, runway/taxiway availability), raw simulation data.

HARDWARE AND SOFTWARE:
Computer(OS): VAX computer with a VMS operating system.
Peripherals: None required.
Language: FORTRAN 77.
Documentation: Limited.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: From days to weeks.

CPU time per Cycle: Dependent on data base size. Usually between 2 and 12
hours.

Data Output Analysis: Extensive output.

Freauency of Use: According to contract requirements.

Users: JAYCOR.

Comments: Model developed by JAYCOR, Dayton, Ohio, under USAF contract to
AL/CFHD, WPAFB, OH.
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TITLE: D2PC - Downwind Chemical Hazard.

DATE IMPLEMENTED: 1986

MODEL TYPE: Analysis.

PROPONENT: CRDEC, Studies & Analysis Office, Aberdeen Proving Ground, MD
21010-5423.

POINT OF CONTACT: Mr. C. Glenvil Whitacre, (301) 671-4241, AV 584-4241.

PURPOSE: D2PC is used to estimate downwind hazard from chemical agent
munitions. It also conducts hazard analysis of alternate operation plans and
predicts 'hasard zones in the event of accidental release.

DESCRIPTION:
Domain: Land: flat terrain (open and woods).

Span: Local; downwind hazard extent of cloud for chemical cloud transport

and diffusion.

Environment: Spectrum of expected meteorological conditions.

Force Composition: N/A.

Scope of Conflict: Chemical safety.

Mission Area: Tranqport and storage of chemical munitions.

Level of Detail of Processes and Entities: A modified Gaussian model is
used to predict downwind hazard distances in terms of concentration and
accumulated total dosage. Program considers variations in meteorology and
atmospheric stability. It evaluates chemical agent spills, functioning
munitions, and heated stack plumes. Stability changes are permitted from
stable to less stable conditions.

2ONSTRUCTION:
Human Participation: Highly user-interactive.

Time Processing: Static; total dosage estimations only.

Treatment of Randomness: Deterministic.

Sidedness: N/A.

LIMITATIONS: A rather coarse approach is used to characterize chemical cloud
transport and diffusion through woods. Model lacks a technique to assess
chemical cloud transport and dif'.usion through urbai terrain. Improved
assessment techniques for variable state meteorolngy are needed.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Automate -. ,urce estimates for fire-
related release situations and add a large-scale release capability.

INPUT: The program is designed to be user friendly for simulation of
accidental releases that could occur at chemical storage sites. The input is
selected from menus such as site location, munition type, agent type, terrain,
and meteorological parameters. The program extracts needed input parameter
values from internal data base tables. Nonstandard combinations of inputs may
also be defined on input.

OUTPUT: The basic output is a downwind estimate of hazard distance to "no
effects,". "no deaths," and "1% lethalities" based on total, dosage exposure.
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HARDWARE AND SOFTWARE:
Computer: IBM-compatible PCs, UNIVAC 1100/60 system.
Storage: Approximately 1800 lines of code.
Perinhetals: Minimum requirement: one printer.
Language: ASCII FORTRAN (Standard FORTRAN 77).
Documentation: User's guide, Personal Program for Chemical Hazard

Prediction (D2PC), CRDEC-TR-87021, &nd handbook in draft
form (not yet published).

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Minimal time requirements for input. Time used to answer input

questions varies from several seconds to several minutes, depending on choice
of available default options.

CPU time Per Cycle: CPU time from one to several seconds.

Data Output ;,Anaj1 s: No postprocessor is available for analysis of output
data. it is rot, however, necessary because of the simplicity of the output.

Frequency of Use: Depending on user, it is used from many times per day to
just several times per year.

Users: Broad spectrum of users throuqh U.S. Army, U.S. Air Force, U.S.
Navy, government agencies, environmental agencies, contractcrs, and others.

Comments: D2PC has been developed and maintained by the Studies & Analysis
Office of CRDEC since 1974. Handbooks for use are available, and training
classes are held from time to time upon request.
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TITLE: DAMS - Division Ammunition Management Simulator.. DATE IMPLEMENTED: 1982.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Ordnance Missile and Munitions Center and School,
Attn: ATSK-CTA, Redstone Arsenal, AL 35897.

POINT OF CONTACT: Mr. Leon Jones, (205) 876 8420/8493, AV 746-8420.

PURPOSE: DAMS is used to analyze the impact or organizational (e.g., new
TOEs) and structural (e.g., physical and geographical positioning) changes
upon an ammunition supply node.

DESCRIPTION:
Domain: Abstract.

Span: Local.

Environment: Day/night operations.

Force Composition: Any from company through corps.

Scope of Conflict: Anything desired.

Mission Area: Ammunition logistics.

Level of Detail of Processes and Entities: Degree of resolution Is the
individual ammunition DODIC. All organizational details of an ammunicion.
supply -.,)de (TP, ASP, CSA, or TSA) are portrayed and affect the throughput of
ammunition. Degradation factor is introduced for niqht operations. DemandO upon the supply point is generated by external sources (usually TRADOC
Standard Scenario Task Organization).

CONSTRUCTION:
Human Participation: Not permitted.

Time_Processina: Dynamic, time-step.

Treatment of Randomness: Convoy generation is deterministic (no
randomness). The remainder of the model is stochastic (direct computation).
The model can be run in Monte Carlo mode.

Sidedness: One-sided.

LIMITATIONS: Maximum of 25 line items of ammunition portrayed, no more than
material handling equipment (MHE), maximum of 60 Field Storage Units.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The development of a preprocessor is
being considered.

INPUT: Unit force structure, types and quantities of trucks, scenario length,
data collection intervals, data elements to collect, and ammunition unit
organization (people and MHE).

OUTPUT: Plots and printouts of ordered, organized data and statistics.
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HARDWARE AND SOFTWARE.
Computer: IBM PC compatible with math coprocessor operating in MS-DOS.
Storage: 20 MB.
Peripherals: Printer.
Language: FOkTRAN.
Documentation: Ammunition Point Simulation (APSj. User/Proarammer Manual

(Books 1 & 2), Armament Systems, Inc., Feb 83 and Division
Ammunition Management Simulator (DAMS) User/Programmer
Manual, Strategic Financial Planning Systems,Inc., Dec 87.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Averages 90 minutes, but could take much longer depending on the

degree of revision.

CPU time per Cycle: Seven-day run in 60 minutes.

Data Output Analysis: Hardcopy printouts containing data flagged in th3
input process. Some statistical analysis completed by postprocessor.

Frequency of Use: Often used daily but on the average used weekly.

Users: OMMCS.

Comments: IT/A.
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TITLE: DAP - Data Analysis Package.

DATE IMPLEMENTED: November 1988.

MODEL TYPE: Analysis.

PROPONENT: CAl Division, RARDE, Fort Halstead, Sevenoaks, Kent, England.

POINT OF CONTACT: PO/iWS, CAl Division, RARDE, Fort Halstead, ýýevenoaks,
Kent, England. Tel Knockholt (0959) 32222 Ext 0253.

PURPOSE: DAP is a data base systen, designed to process the output from the
Electronic Warfare Simulation (EWS).

DESCRIPTION:
Domain: Abstract.

Span: N/A.

Environment: N/A.

Force Composit.on: N/A.

Scope of Conflict! N/A.

M-ission Area: N/A.

Level of Detail of Processes and Enti:.es: LAP is designed to extract data
neeting usur-defined criteria from the EWS data retrieval models. Data may be
extracted on individual units, groups of units meeting specified criteria, and
particular types of EW or communications equipment. Message histories may
also be extracted via the message log processor.

* CONSTRUCTION:
Human Participation: Required to interrogate the data base.

Time Processing: Static.

Treatment of Randomness: N/A.

Sidedness: N/A.

LIMITATIONS: Carnot procese EW intelligence data from the EWS.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Inclusion of output from the
intelligence gather'ing model.

INPUT: Logging files from the EWS data retrieval models.

OUTPUT: On-screen displey, printout, or computer file of unit status;
communications configuration; EW equipment performance with time; and computer
file of unit identities and locations for input to Macintosh interactive
diaplay and analysis system (MIDAS1.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with VMS operating system.
Storage: Minimum requirements: 2.5 MB main memory (12 MB ideal) and

100,000 blocks (5 MB) disk space.
Peripherals: Minimum requirements: one VTIO0 terminal and one printer.
Language: VAX FORTRAN 77, DCL, and RAPPORT DBMS.
PTccumentation: User guide, system description, and programmer guides.
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SECURITY CLASSIFICATION: Classified.

GENERAL DATA:
Data Base: One-half man-day to load a new study run onto DAP.

:PU time ver Cycle: Depends on data base size.

Data Output Analysis: Output file for input to MIDAS. Output files for
input into Macintosh spreadsheet (EXCEL).

Erequency of Use: Ac rc.uized.

Users: RARDE.

Comments: N/A.

0
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TITLE: DART Family of Survivability Aodels.

DATE IMPLEMENTED: 198f:.

MODEL TYPE: Analysis.

PROPONENT: Defsnse Nuclear: Agerncy, Washiagton, DC 20305-1000.

POINT OF CONTACT: Captai.n Mark Loepker, SAF, (703) 323-7405.

PUROSE: A research and evaluation tool to assess the prelaunch survivability
(PLS) of nonstrategic nuclear forces and to evaluate the relative
effectiveness of PLS enhancements, changes in system design, and changes in
operational characý_eristics on the overall system PLS.

DESCRIPTION:
Domain: Land, air, or naval operations with 3 separate models.

Span: TheateiL regional, or local, depending on data base.

Environment: Not explicitly addressed. Implicit impact upon operations.

Force Composition: Land-based mobile systems, dual capable aircraft (DCA)
airbases, or naval forces (including submarines and surface %essels) are
portrayed d.peziding uipon the model selection.

Scope of Conflict: RED and BLUE conventional, unconventional, chemical, and
nuclear.

Mission Area. 'j7ýses 3ystem's prelaunch survivability t.;ile system
operates in a manner appropriate for the given tension/hostility state.

Level of Detail of Proc,ýsses and Entities: For naval sys3tems, the data base
defines numbers and type of naval vessels in terms of vulnrgrabilities,
weapons, terminal defenses, torpedo attack tactics, and SAM parameters.
Aircraft cirriers are further defined by their unique capabilities.
Submarines are given characteristics which allow them to operate in support,
on ASW missions, or independently. Maritime patrol aircraft data must also be
provided. For land-based Ynobile systems, the BLUE forces are viewed by the
Lhreat forces as target types grouped for the purpose of movement activities.
The RED threat (which comes in the form of signal intellicience, satellite and
aircraft reconnaissance. agenfrts, special operations, counterbattery artillery,
and air and missile strikes) is described by threat slice, search areas,
detection probabilities, and kill probabilities. The dual capable
aircraft/airfield model focuses on a single airbase whose configuration is
descrihed in terms of the number of assets (aircraft and weapons), and the
number of dimencions of key facilities (runways, shelters, communications, and
weapon storage facilities). in audition, the aircraft and mission parameters
and the airbase's associated sortie generation autivities are detail-2d in the
data base. The base is subject to RPD attacks from air, missile, and ground
threats wnich are described by threat slice and kill probabilities against the
base's assets and facilities.

CONSTRUCTION:
Human Participation: Required for processes (model is interruptable).

Time Processing: Dynamic, event-step model.

Treatment of Randomness: Deterministic.

Sidedness: Two.-sided, asymnmetric, reactive model.
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LIMITATIONS: Terrain, sea, and weather conditions must be impli.cit in
operational data. Off-line effort may be required to create the data bases.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Follow-on contract will enhance
future versions.

INPUT: A dat• base must define BLUE and RED forces, as well as activities
both offensive and defensive associated with these forces. An entire schedule
of events such as RED/BLUE deployment and engagements is user specified.

OUTPUT: The model provides a chronology of the events in both printed and
graphical outputs. A simulation run produces a printout with varying degrees
of detail (user specified) about BLUE and RED survivability. The graphical
output provides plots of survivability of the BLUE and RED assets.

HARDWARE AND SOFTWARE:
Computer: IBM or compatible (MS DOS).
Storage: Hard disk or high-density drive required.
Peripherals: Printer (laser or EPSON), EGA/CGA/XGA graphics card required

for plotting.
LanguaQe: Microsoft Quick Basic 4.0.
Documentation: User manuals completed.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Data base developmont could take several weeks and require some

expertise in terms of system and threat. However, variations of a data base
are easily '-ade using the models' editing programs.

CPU time por Cycle: Dependent on data base size an6 period of simulation.

Individual simulation runs will take from 10 minutes to an hou.:

D t_ Jutrut Analysis: Printouts and graphics provide rapid analysis.

Frequency of Use: Varies by Command.

Users: SHAPE, AFNORTH, AFCENT, AFSOUTH, UKAIR, USEUCOM, USAFE, USAREUR,
USPACOM, USPACFLT, USPACAF, WESTCOM, DNA, FC/DNA.

Comments: None.
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TITLE: DCOR - Deterministic Combat Mcodel of Oak Ridge.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis (but can be also used as an exercise driver/training
model).

PROPONENT: Oak Ridge National Laboratory (ORNL), Oak Ridge, TN 37831-6363.

POINT OF CONT\CT: Dr. V. Protopopescu, (615) 574-4722; Col. B.T. Santoro,
(615) 574-6084; Dr. Y.Y. Azmy, (615) 574-8069.

PURPC "E: rCOR ie designed to analyze =ucklv operations plans with a
reasonable degree of accuracy. To serve in conjunction with detailed wargames
and simulation models as an assessment and sensitivity analysis tool for mixes
of forces, resources, and tactical decisions. The model can also be used in
training, exercises, and new weapons assewsment/acquisition.

DESCRIPTION:
Domain: Land and air.

Span: Essentially local, but depending on data base scales exceptionally
well up and down.

Environment. Includes terrain relief. Light and weather factora can be

indirectly included.

Force Composition: Joint and combined forces, Blue and Red.

Scope of Conflict: Primarily conventional, bu%. nuclear, chemical, and smart
weapons effects possible through indirect mcdeling.

Mission Area: Essentially all conventional missions and, to some extent,
unconventional warfare (LIC, drug war, etc.).

Level of Detail of Processes and Entities: Typical lowest entity is
platoon, but due to very good scaling properties, the model can go down to
individual and up to brigade. In the first case there will bet a discrepancy
between the statistic interpretation of the distribution function and the
actual. density n.umber. In the second case detail will be lost. Within a
single run the c perational levels should be roughly the same size. VMtr.tion
and movement directly described in all caaes. Communications, logist.cis and
intelligence can be indirectly taken into account by appropriate modeli.Lng.

CONSTRUCTION:
Human Participation: Not required, but possible. The modU- iP

interruptable, has capabilities for scheduled and interactive chargea.

Time Processing: Dynamic, time-stepped. Event-stepping pos<"ý'e.

Treatment of Randomness: Attrition deterministically based on averaged
Lanchester coefficients. The model computes deterministically functions that
have statistical meaning (distribution functions;.

Sidedness: Two-sided, symmetric. Can be extended to many-sided.

LIMITATIONS: Does not include detail similar to that found in wargamgs and
stochastic models; inclusion of rmore detail lengthens the time of a run and
defeats the mnir ourpose of the model.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Enhanced graphic and animation
capabilities, faster PDE solver, and more flexible interaction.
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INPUT: Terrain, attrition rates, velocity vectors, typn and location of
weapons, etc.

OUTPUT- Produces printouts of attrition and movement data, graphical display,
and animation.

HARDWARE AND SCFTWARE:
Computer: Essentially computer independent; DISSPLA, NAG, NCSA

software.
Storage: Minimum lOMB.
PerfijdhriUi: Minimum requirements: Tektronix Terminal on workstation

under Windows.
Larouaa.: FORTRAN, C.
Documentiation: Documented in published papers and Oak Ridge National

Laboratory Reports.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Relies on existing aggregated data base.

CPU time per Cycle: Dependent on situation. Usually takes minutes of CPU
time to process hours of combat.

Data OutDut Analvuis: Hardcopies of raw data, graphical displays, and
animation.

Freauencv of Use: Depends on purpose.

Users: MICOM.

Comments: Managed by ORNL. Continually upgraded. 0
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TITLE_: DECON - Electronic Warfare (EW) Frequency Deconfliction.. DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis.

PROPONENT: DoD Electromagnetic Compatibility Analysis Center, North Severn,
Annapolis, MD 21402-1187.

POINT OF CONTACT: R. Larson (301) 267-2355, DSN 281-2355.

PURPOSE: DECON is an operational support tool that enhances frequency usage
by predicting frequency conflicts resulting fri-m the shared use of the
spectrum by communication-electronics (C-E) and EW systems. The National
Security Agency (NSA) generated Signal Operation Instructiors (SOI),
containing frequencies, call signs, and net information for VHF-FM Combat NEt
radio (CNRs) are loaded into CECON. DECON then searches the data base for
duplicate assignments and conflicts with the Restricted Froquency !lisi' (PFL).

DESCRIPTION:

Domain: Land with limited air and sea operations.

Span: Regional analysis.

Environment: No environmental effects considered.

Force Composition: Combined forces.

Sccpe of Conflict: Conventional warfare.

Mission Area: Communications, SIGINT, and communication jamming A.ission.

Level of Detail of Processes and Entities: Net numbers, frequencies and
call signs are assigned to units. If a conflict is found, spare frequencies
can be assigned to the affected unit. Conflicts with the RFL can be resolved
in the same fashion. Coordination with the affected units may also "resolvea"
conflicts by determining if the distance between units is large enougo to
preclude a conflict.

CONSTRUCTION:
Human Participation: Required to load SOI diskettes into data base,

maintain RFL, and resolve conflicts by assigning spare frequencies.

Time Processing: Dynamic, normally daily time-steps.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: Up to 1000 protected, taboo, or restricted frequencies in RFL.
Location and terrain data is not used in DECON.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Modify DECON data base to accept data
from SOI diskettes, locally generated, using revised Battlefield Electronic
(EOI/SOI System (RBECS).

INPUT: Data base requires SOI data to be manually entered or transferred, via
NSA generated diskettes.

OUTPUT: Displays printouts of data and results. RFL can also be copied onto
diskette for transfer to another PC data base.
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HARDWRRE AND SOFTWARE:
Computer: IBM PC Compatible (80286/3861, MS-DOS 3.3 or higher.
Storage: 640KB RAM, Min 40MB hard disk.
Peripherals: 5 1/4" or 3 1/2" disk, laser or dot matrix printer.
Language: Fox Pro.
Docurentation: User's manual/on-line help.

U__UJRI'IY CLASSIFICATION: Unclassified program, but SOI data may be
classified.

GENERAL DATA:
Data Base: Population of large (10,000 net) data baae will take 2-3 hours

if loaded from SOI diskettes on 80286 or will take several days if manually
entered.

CPU time ner Cycle: Depends on data base size. Most runs take less than

five minutes once data base is populated.

Data Output Analysis: Can be interpreted directly.

Freguency.9f Use: Daily/varies by user.

Users: ECAC, JEWC, 5th SIGCMD, Army CE Services.

Comments: Originally developed by ECAC for U.S. Army Communications
Electronic Command for use in REFORGER exercises.
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TITLE: DEEAL - Design Electronics Algorithm.. DATE IMPLEMENTED: 1987, revised 1991.

MODEL TYPE: Analysis.

PROPONENT: ECAC.

POINT OF CONTACT: R. Todd (301) 267-2556, DSN 281-2556.

PURPOSE: DEEAL is a research and evaluation tool used to determine cosite
interference levels between -adars and between communications transmitters and
radar receivers.

DESCRIPTION:

Domain: Any small area; e.g., chip, aircraft, etc.

Span: Local area.

Environment: N/A.

Force Composition: N/A.

ScoRe of Conflict.- N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: Radar and communications systems
on a platform or in close proximity to each other.

CONSTRUCTION:
Human Participation: Not required and not permitted.

Time Processing: Static.

Treatment of Randomness: Deterministic-using expected values.

Sidedness? One-sided.

LIMITATIONS: Up to 30 radars and communications transmitters can be analyzed.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Add more equipment types (radars, EW
systems, etc.) and enhanced communication receiver analysis.

INPUT: Equipment data and configuration of equipment defined with input data
file.

OUTPUT: Computer printouts.

HARDWARE AND SOFTWARE:
Computer: UNISYS 1182, EXEC 8 operating system; VAX with VMS.
Storage: 1.5 MB.
Peripherals: Printer.
Language: FORTRAN.
Documentation: User's Manual ECAC-UM-87--046.

SECURITY CLASSIFICATION: Unclassified program, data and results may be
classified.

GENERAL DATA:
Data Base: Communications equipment and radar parameter file derived from

measurement data and technical manuals.

CPU time per Cycle: Depends on problems-usually 2 to 5 minutes.
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Data Output Analysig: Must understand cosite equipment irterference levels.

Freouency of Use: Used primarily by NOSC for shipboard radar analysis.

Users: NOSC and ECAC.

CoMents: Mod: developed by ECAC for NOSC.

0
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TITLE: DEPLOY - Deployment and Sustainment Model.. DATE IMPLEMENTEP. 1983.

MODEL TYPE: Training and education.

PROPONENT: War Gaming and Simulation Center, Institute for National Strategic
Studies, National Defense University (NDU-NSL-WGSC1 Ft. McNair, Washington,
DC 20319-6000.

POINT OF CONTACT: R.D. Wright, (202) 475-1251, AV 335-1251.

PURPOSE: To illustrate logistical constraints in deoloyment and employment
planning. The model provides quick (less Lhan five minutes; feasibility
checks and tradeuff aralyses for aggregate force deployments in support of
academic exercises. Users balance theater requirements with available lift,
set tradeoffs between unit arrivals and stock buildups and between deployed
force elements and support slices.

DESCRIPTION: Deploy calculates either lift required for feasible arrival
dates for as many as five different theaters. Unit lift roquirements are
defined for outsized and oversided/bulk unit equipment weignts, possible
support elements, and peacetime and wartime consumption. Theater data
comprises distances and prepositioned stocks and available host nation
support. U.S. and allied airlift and sealift assete are shown under various
mobilization options. Users provide a prioritized force lists, supply levels
and lift allocation. The model calculaten support slice needs and arrival
dates; or users provide required arrival dates for a force list and the model
calculates support elements and required 11ft.

Domain: Intertheater air and sea lines of communication.

Span: Theater level deployments; no intratheater movement.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of rrocesses and Entities: Divisions, brigades, and
like.-size army support elements; MEFs/MEBs, Air Force squadrons and wings.
Naval units are not included.

CONSTRUCTION:
Human Participation: Force unit, priority, theater supply level, and lift

mobilization and allocation decisionk..

Time Processing: One day time-step.

Treatment of Randomness: Deterministic.

Sidedness: One-oided.

LIMITATIONS: No CONUS transportation constraints; no intermediate air base
throughput capability, nc intra-theater lift. Simplified theater air and sea
port capacity. Ths model generates optimistic results.

PLANNED IMPROVEMENTS AND MODIrICATIONS: Data base revisions; partial
treatment of CONUS and intermediate air base, through-put constraints.
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INPU.: Units to be deployed (with priorities); supply level desired; either
lift allocation to theater or required closure dates.

OUTPUT: Time Phase Force and Deployment List; theater stocks; support element
balance, air (C-5 and C-141/CRAF) and sealift used.

HARDWARE AND _OFTWAM:
Computer: An IBM-XT or Z-248/IBM-AT or clone with 512K byte, memory.
Storage: Can run from a floppy di'&sk.
Peripherals: Printer.
Languaae: FORTRAN.
Dociimentation: Exercise and user's guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL pATA:
Data Base: Additional theaters can be added in a day by an area-

knowledgeable user.

CPU time Per Cycle: N/A.

Data Output Analysis; N/A.

fjEuencv of Use. Four multi-team exercises per year.

Users: NPU Industrial College of the Armed Forces, National War College,
and Institute for Higher Defense Studies.

Commvents: Source code maintained at NDU-NSS-WGSC.
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TITLE: DESCEM - Dynamic Electromagnetic Systems Combat Effectiveness Model.

O DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Electronic Proving Grounds,
ATTN: [STEEP-T-E], Fort Huachuca, AZ 85613-7110.

?OINT OF CONTACT: Steven C. Cooper, (602) 538-4953, AV 879-4953.

PURPOSE: As an operational support tool (decision aid), DECSEM is used to
determine expected message delay as a function of link availability, expected
message length, average message arrival rate, and message service discipline.

DESCRIPTION:
Domain: Land, air, limited space, and naval.

Span: Accommodates any theater depending on the data bqse. Can model

individual equipment systems to full corps and above deployments.

Environment: Communications.

Force Composition: Joint and combined forces, BLUE, GREY, and RED.

Scope of Conflict: Conventional warfare.

Mission Area: All conventional missions.

Level of Detail of Processes and Entities: DESCEM models any type of
communications system defined by communications links from single links to
complex deployments. Traffic loading is in terms of messages that can
represent either voice or data. Based on link status conditions and message
profile descriptions, the model determines expected message successes and
delays in terms meaningful to the communication systam user.

CONSTRUCTION:
Human Pavticipation: Not permitted.

Time Processing: Statistical.

Treatment of Randomness: Portions of DESCEM are probabilistic, others are
deterministic.

Sidedness: Not applicable.

LIMITATIONS: Does not model propagation; results after propagation
considerations provided as input.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Study work complete for adaption of
U.S. Army Communications Data Base.

INPUT: Expected message length, average message arrival rate, message service
discipline, and probabilities of successful link operations.

OUTPUT: Point and interval estimates of expected message waiting and
completion tineis, expected message delays, and probability that message
waiting and delay times will exceed specified time limits.
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HARDWARE AND SOFTWARE:
Computer: CDC CYBER 180 Model 830.
Storage: Variable; requirements can be adjusted. Minimum memory is

30,100 octal words.
Peripherals: Disk storage.
Language: SLACS 5 (an extended FORTRAN 77).
Documentation: Extensively documented.

SECURITY CLASSIFICATION: Unclassified, but data bases may be classified.

GENERAL DATA:
Data Base: Dependent on analysis scope. With existing data bases, analysis

requiring data modification for specific test system requires 1 to 2 months
depending on system.

CPU time Per Cycle: Dependent on deployment size and number of equipment to
be evaluated. Corps size deployment can take 100 hours of CPU time.

Pata OutDut Analysis: Hardcopy printouts.

Freguencv of Use: On demand, approximately once per year.

Users: Model is resident at USAEPG.

Comments: The model is not machine dependent. However, it takes advantage
of the CDC CYBER 60-bit word for optimization of data storage and access and
would require modification for othor environments.
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TITLE: DETCONT - Detection Contour Program.. DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Atmospheric Scierces Laboratory. SLCAS-AE-AE, White
Sands Missile Range, NM 88002-5501.

POINT OF CONTACT: Dr. HarLy J. Auvermann, '505) 678-4224, AV 258-4224.

PURPOSE: DETCONT is a research and evaluation tool that deals with combat
development. In addition, it deals with competing strategies of deployment
and countermeasures to battlefield lasers. The model defines the boundary
(the contour) of the region on a battlefield within which a given laser can be
detected by a given sensor. The signatures evaluated are the radiation
scattered from the port of the laser device and from the beam by airborne
particulates. The model output would primarily be used in a war game to
determine which opposing units were in position to detect and call in
counterfire.

DESCRIPTION:

Domain: Land.

Span: Regimental battlefield.

Envir2Dnmnt: Flat terrain, variabie visibility, va..iable climate, variable
illumination, variable background fluctuations.

Force ComnositioQ: Front-line units.

Scope of Conflict: Deployment, REC or BLUE, of laser rangefinders,
designators, and weapons and deployment, RED or BLUE, of unaided observation,
direct view optics, image intensifiers, and thermal viewers.

Mission Area: Suppression of battlefie d use of lasers.

Level of Detail of Processes and Entities: The model calculates the
position on the battlefield where an ijdividual soldier will begin to detect
the presence of a laser devize with one of the sensors listed above.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processtnq: Static.

Treatnffc of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: Uniform battlefield conditions.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Upgrade to EOSA"L format.

INPUT: Weather, sensor, and laser data frown ASCII files.

OUTPUT: Table-of-range and off-axis-angle pairs for each combination of
interacting laser and seosor.
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HARDWARE AND SOFTWARE:
Computer(OSI: VAX 11/780 VMS.
Peripherals: Line printer.

LanQua e: FORTRAN.
Documentation: Internal, users guide.

SECURT Y CLASSIFICATION: Unclassified.

GENERAL DAT :
Data Base: Minimal time.

CPU time pgrygc,_•: 20 seconds.

Dp.ta Out•it Analysis: None.

Freauency of Use: Inactive.

Users: ASL.

Comments, N/A.
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TITLE: DOTEC - Defense Technology Evaluation Code.

DATE IMPLEMENTED: Initial release at Los Alamos National Laboratory - Mar 88;
Release 1 at National Test Facility (NTF), Falcon AFB, CO - Sept 88; Release
2, NTF - Dec 88; Release 3, NTF - Schedvled for Feb 89.

MODEL TYPE: Analysis - performance evaluation and system design of the SDS
architecture.

PROPONENT: Paul Merillat, SDIO, RGO/POET, 1225 Jefferson Davis Highway, Suite
300, Arlington, VA 22202, (703) 685-6640/41.

POINT OF CONTACT: Martin Marietta ISG, NTB Division, M.S. N8200, Falcon AFB,
CO 80912-5000, (719) 380-3500.

PURPOSE: DETEC is a simulation framework and set of functional models that
together provide the capability to evaluate at a system level the concepts and
components for the design of an SDS. The DETEC framework provides the
modularity needed to integr.f.e functional models with a wide range of
capabilities and thus model a -ariety of SDS architectures.

DESCRIPTION: The DETEC framework includes six components: a Manager that
provides a human engineering interfacc for simulat.,,i setup, observation, and
interaction; an Executive that provides simulation co.trýl; a Mother Nature
that opdates the real-world environment; an Engagement element that simulates
the battle; a Data Recording element that collects data for post-run analysis
and display; and a Run Time Data Base composed of state vectors that
characterize the simulated objects of the battle environment. Models include
assets of the SDS and threat objects generated from STAMP or AUROPA and ATTACK
(future).

Domain: Land, sea, and space uo to geosynchronous orbit.

* j Soan: Theater oi global conflicts.

Environment: Limited environment in Release 2. In future, models will
reflect both natural environments and included environments.

Force Composition: Users can select from available BLUE assets, RED assets,
and the RED threat. BLUE and RED assets currently include models of all SDS
Phase I elements. RED threat option3 include SDIO-validated and user-defined
threats, ASAT attacks, and penetratio- aids.

Scope of Conflict: Conventional and nuclear weapons.

Mission ArF SDS.

Level of L of P-7ocesaes and Entities: Entity: The DETEC framework
accommoriateL i...:tional models of varying detail. Processes: Threats are not
aggregated. Sensor models output angles only. Measurements (SN? error
included) and irradiances are consistent with true sensor devices.

CONSTRUCTION:
Human Participation: Not required; model interruptable. Permitted to alter

process or decisions.

Time Processing: Dynamic, discrete event.

Treatment of Randomness: Stochastic, direct computation and deterministic.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: N/A.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Release 3 planned for February 1989.

INPUT: User must build Asset Specification and Setup Parameters Files. User
may select from available RED and BLUE assets and specify parameters for each
asset selected -)r use the DETEC defaults. Help information is available to
explain parar-eters. Typical asset parameters include quantity, type,
location, field of view, range, lethality, yield required to kill, cycle time,
propagation delay, etc. Tnreat options include ASAT attacke and penetratiin
aids. Setup parameters include display and Mother Nature update, times,
simulation stop time, initial seed for random number generator, and data
logging options. Run time input options are limited to change display update
time, Mother Nature updato time, and continue execution time.

OUTPUT: Separate terminal-based graphical routines provide user-specified
output of analyzed data. The computing network environment provides hardcopy,
movie filn., and microfiche of any output desired.

HARDWARE AND SOFTWARE:
Computer(OS-: Cray 2 Supercomputev, UNICOS Version 4 operating system.
Storage: Several million words.
Peripherals: Tektronix 4237 and 4337 Workstations and 4693D printer.
Language: Cray FORTFAN, FORTRAN 77 with extensions.
Documentation: NTB-237-003-11-02, DETEC Users Manual; NTB-237-003-12-02,

DETEC Programmers Guide; NTB-237-003-13-02, DETEC Technical
Reference Manual for Release Two; NTB-237-003-14-02, DETL
Function Description Manual for Releace Two; DETEC Interface
Control Document (to be released with Release 30; and
others.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Rase: Time required to build a data base may vary from hours to days.

CPU time Per Cycle: Depends upon size of threat.

Data Output Analysis: Can vary from minutes to hours to days.

Frequency of Use: Daily.

Users: SDIO, NTB Integration Contractor, and Joint Project Office.

Cot-Tmnents: N/A.
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TITLE: DETECT.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: AL/CFHD, Wright-Patterson Air Force Base, OH 45433-6573.

POINT OF CONTACT: Dr. C.R. Replogle, DSN 785-7583, Commercial (513) 255-7582.

PURPOSE: As a postprocessor for TSARDOSE chemical challenge history, DETECT
assesses detector network system performance and effectiveness for a wide
variety of existing and developmental detectors and detector employment
options. (NOTE: Any chemical challenge history in TSARDOSE format could be
used as input.)

DESCRIPTION:

romain: Land.

_San: Local; data bases can be set up for any area.

Environment: Simple terrain surface chemical aetector response.

Force Composition: N/A.

Scope of Conflict: Chemical agent detector networks for Red or Blue units.

Mission Area: Air base operations.

Level of Detail of Processes and Entities: Rebilution down to individual
detector with response times, alarm and reset capability.

CONSTRUCTION:
Human Participation: Not ,equired.

Time Processing: Dynamic, time-step, and event-step.

Treatment of R ndomnesu: Stochastic, Monte Carlo.

Sidedness: One-sided.

LIMITATIONS: Communication network failures/errors not considered.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Modeling of communications/network
characteristics, failure, and error rates.

INPUT: Chemical challenge history data, detector characteristics (sensitivity
levels, agent capabilities, type, response time), network description
(detector locations, communication times, detector polling scheme).

OUTPUT: Listing of detector status output.

4ARDWARE XND SOFTWARE:
Computer(OS): Any system with a FORTRAN compiler.
Storaqe: 2?AB.
Peripherals: None required,
Language: FORTRAN 77.
Documentation: User Guide, self-documented code.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:
Data Base: 1 man-month for detector characteristics and network layout for

a unit of air base size.

CPU time per Cycle: Dependent on input size (10 minutes to 1 hour).

Data Output Analysis: SAS routines produce st&tistical output in minutes.

Frequency of Use: According to contract requirements.

Users: JAYCOR.

Comments: Model developed by JAYCOR, Dayton, Ohio, under USAF contract to
AL/CFHD, WPAFB, OH.
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TITLE: DETERS - Defense Targeting Evaluation Resident on Sun.

DATE IMPLEMENTED: Current version 1988.

MODEL TYPE: Analysis.

PROPONENT: Science Applications International Corporation (SAIC), Engineering
and Software Group, 6725 Odyssey Dr., Huntsville, AL 35806-3301.

P-)INT OF CONTACT: Mr. E.E. Hildreth, Commercial (205) 971-6743.

PURrOSE: DETERS is a theater level force-on-force Theater Missile Defense
(TMD) effectiveness simulation used to assess TMD in the context of a joint
land, sea, and air attack. Active and passive countermeasures are modeled in
the simulation.

DESCRIPTION:
Domain: Land, air and sea operations.

Spafn: Theater, Regional, and Local, depending on the data inputs, and
scenario used. No restrictions.

Environment: Currently environment factors relating to detection of 8.ssets
and the terrain affecting force movements are modeled in the Red and Blie
system parameters as probabilities of detection and rates of movement, etc.

F£orce Composition: Joint and combined forces, Red and Blue.

Scove of Conflict: Primarily conventional, chemical, and unconventional
warfare. Passive and active countermeasures are includeC. Nuclear could be
used, but currently other simulations are used for nuclear exchanges.

Mission Area: Theater Missile Defense.

Level of Detail of Processes and Entities: offensive weapons a.1 defined by
their range, probability of reacquiring the assets, and lethality to the
assets it attacks. Lefensive weapons are defined by their range, probability
of acquisition, multiple en>Agement capability, and their lethality to their
target. Assets are defined by their mobility, probability of detection,
vulnerability to weapons, and their recovery rates. Weapon platforms are
defined by their range,vulnerability, ard the weapons they carry. All
definitions are two-sided; i.e., Red and Blue.

CONSTRUCTION:
kuilman Participation: Optional, can be automatic, or can be scripted. Model

can be interrupted to allow htiman participatLon and decisions.

Tim.v Processing: Dynamic, treats each Red/Blue and Blue/Red interchange as
a cycle over x hours. Results are carried over to next cycle.

Treatment of Randomness: Deterministic, generates a value as a function of
an expected values retrieved irom the data base.

Sidednesn: The model is two-sided and symmetric.

LIMITATIONS: Currently the model does not model close combat, nor does the
FEBA move.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Add a geographic interface for rapid
insertion of data, and for geographical displays of the data and battle
results. Add FEBA movement. Currently a breadboard version of Dupuy
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I
equations (histLrically based) are in the model to allow for close combat, but
this version has ii,%t been released.

INPUT: Weapon and asset •ttqets) characteristics, including coordinates,
reliability, range, vulnerability, lethality, acquisition probabilities, and

recovery times. Also included are attack priorities and weapon assignments.
Inputs for both Red and Blue.

QVL3J: Asset damage levels, defensive weapons used, a~r, offensivG weapon
used and lost as a function of time. Outputs for both Red and Blue.

HARDWARE AND SOFTWARE:
Compmter: SUN 3/80 computer with Unix operating syst,.-•.
Storage: DETERS-1lMB, Unify & P V WAVE-35MB.
Peripherral: Printer and graphic plotter.
Languaae: Ada.
SutDort Software: P V WAVE, and Unify (including implify).
Documentation: Useri manuals and training course material.

SECURITY CLASSIFICATION: Unclassified.

GER DATA:
2a"aBase: Given data available, approximately one month to insert, verify,

and checkout.

CPU time Rer Cycle: Five minutes or less.

Data Output Analysib:

Use: Used by SAIC and MHI to Support SDC and SDIO architecture studies in
Japan and Korea.
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TITLE: DEWCOM - Divisional Electronic Warfare Combat Model.. DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: Force Modeling Division, Computer Applications Directorate, JEWC,
San Antonio, TX 78243-5000.

POINT OF CONTACTi MAJ John R. Ferguson, (512) 925-2579, AV 945-2579.

PURPOSE: DLWCOM is a research and evaluation tool that focuses on the
electronic combat environment in support of tactical ground and air
operations. It analyzes communications, EW, and air defense employment
concepts; assesses system and force mix; examines interoperability anI joint
and combined warfare issues; conducts combat and support force trade-offs; and
interfaces with field test excuirsions.

DESCRIPTION:
Domain: Land end air; limited naval operations.

Sp.: Accommodates scales frogm individual to theater.

Environment: Uses DMA DTED for terrain relief. Weather and time of day
considered in play of air forces and air defense systems.

Force Composition: Mix from system to combined forces level, BLUE and RED.

Scope of Conflict: Conventional, BLUE and RED.

Mission Area: Conventional missions include tactical air and ground
operations; interdiction, defense auppression, support jamming in stand-off
and self-protect modes; use of RPVs in a lethal or nonlethal mode; resupply;
realistic communications environment; ground and airborne EW operations;
intelligence gathering and dissemination among units; and air defense
networks.

Level of Detail cf Processes and Entities: User desctibes both the friendly
and threat forces including infantry, armor, artillery, EW and support units,
and air forces from an individual or aggregate level. Uner establishes a C3
structure by creating a link and net structure. Last, user issues a sout of
orders with stimulus for ground movement; air task oLlers; communications
orders; and EW orders. User can use attrition to measure effectiveness of EW
on the outcome of the battle. Ground warfare and logistics modeled at low
resolution; communications, EW, air warfare, and air defense at high
resolution.

CONSTRUCTION:
Human Participation: Not required, but model is interruptable.

Time Processing: Dynamic, time-step and event-step.

Treatment of Randomness: Stochastic, Monte Carlo determination of air,
defense, and direct and indirect fire attrition based on computation of
probabilities of damage and kill. Ground attrition deterministically based on
modified Lanchester equation.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: No ship-to-ship fighting, naval mine warfare, or undersea
operations (but naval gun support and naval air defense systems are modeleu).
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Air-to-air, chaff, and flare
capability; more detailed postprocessor support; and enha .ed graphics.

INrUT: Weapons; communications and EW equipment; units, terrain, combat, and
communication organization; tactical, communication and EW orders- avionics;
aircraft; corridors; air operations orders; air defense systems and
organization; IR and RCS patterns; airborne jammer characteristics; RPV
characteristics; SEAD data tables; and attrition tables.

OUTPUT: Formatted printouts of input data- reports on status of units, liniks,
messages, equipment, EW operations; intelligence logs; attrition summaries;
air and air defense statistics; plotter output of scaled terrain box (1:500000
or 1:250000); FLOT trace at specified time intervals; histograms of specified
model acti.vities; and graphics of uitit locations during the battle.

HARDWARE AND SOFTWAPE:
Computer: DEC VAX under VMS operating system or Data General, portable

to any system with a SIMSCRIPT compiler.
Storage: 100,000 blocks for a division-level scenario.
Peripherals: Printer, VT100 terminal, CALCOMP 1044 plotter and CGS4600

graphics terminal.
Lanauaae: SIMSCRIPT 11.5.
Documentation: Executive summary, user's manual, DEC/VAX operator's manual,

programmer's manual, and instructor's manual.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Usually six to nine months depending on level of complexity, but

use of files developed by Users Group during scenario development can decrease
time.

CPU time per Cycle: Usually one hour of CPU time for every two hours of
combat in a division-level scenario. Playing air and air defense increases
CPU time significantly because of high resolution.

Data Output Analysis: Quick Query Output file contains records of all
simulation activities using code numbers as a key, specified by the user.
Graphics postprocessoru help analyze output.

Frequency of Use: Varies by command; used at least annually by those below.

Users: JEWC, JWC, Comba• Developments Fort Bliss, and ARMTE White Sands.

Comments: Configuration control by JEWC with an established Users Group.
Upgrades are based on priorities, funding, anI consensus of the Uners Group.

D-28



TITLE: DFSAM - Direct Fire Stand-Alone Model.

PDATE IMPJ&MEN : 1985.

MODEL TYPE: Analysis.

PROPONENT: CA4 Division, RARDR, Fort Halstead, Sevenoaks, Engilnd.

2 NT OF CONTACT: V. Roberts, RARDE ext 2289.

PURPOSE: Rejearch and Evaluation of weapon systems effectiveness.

DESCRIPTION:
Domain: Land.

Span: Local (typically up to 20km front).

Environment: Digitized terzain, representing relief, vegetation and man-
maee cover. 500m resolution.

Force Compositionl: Heterogeneous direct fire units, and "off table"

artillery.

Scope of Con.lict: Conventional.

M Area: Direct firn battle.

Level ,j! De . •rceps ajfdnd Detail: Company (Red) vs. Troop (Blue).
High-value units (e.g., LRGW) may be r :t h•','e1illy. Lancheuter-
based attrition. Movement is along preplanned routes, at speed governed by
local 'toing.
CONSTRUCTlON:

Jiuman ParticiPation: Not required, but is permitted.

Time ProcejsM_: Partially time-sliced, partially event sequenced.

Treatment of Randomness: Stochastic, Monte Carlo.

SidednesE: Two-sided, symmetric.

LIMITATIONS: No infantry; no C31.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT. 1) Weapon characteristics (range, time of flight); 2) Minefield and
barrier data (location, mine density, etc.); 3) Orbat, deployment, routes,
orders; 4) Systems data (DF SSKP data, minefield lethality, arty lethality).

OUTPUT: 1) Killer/Victim tables, by replication 8nd averaged; 2) Mine and
arty kills.

HARDWARE AND SOFTWARE:
Coirputer(OS); VAX/VMS.
Storage: 20 MB (40000 blocks).
Peripherals: Requires DEC VTlO0, VT200 or VT300 compatible teiminal.
Language: FORTRAN 77.
DocumentatLogn: User Guide, Programmer's Guide.

SECUAITY CLASSTFICATION: Unclassified.
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GENERAL DATA:
Data Base: Preparation: seveval weeks.

CPU time Per Cycle/Data Output Analysis: Preprocessor: Few CPU minutes;
Simulation: approx 1 minute CPU time per minute of battle; Analysis
Package: minimal. N.B. Timings are based on a complex main defensive action
scenario.

Frea'uencv of Use: Rare.

Userst CA4 Division RARDE.

Comments: DFSAM Ases the same DF modeling as the Divisional War Game (DWG)
from CA3, RARD.., and was originally intended to be used to replicate small
elements of the DWG campaign & DFSAM normally uses systems data files created
for DWG use. It is intended that the modeling link between the two models be
m&intained.
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TITLE: DOTS - Dynamic Ground Target Simulator.

DATE IMPLEMENTED: 1986.

PRQPONENT: USAF Rome Air Development Center.

POINT OF CONTACT: Center for EW/RSTA; Attn: AMSEL-RD-EW-SE (J. Mills or
A. Slutsky); Fort Monmouth, NJ 07703; DSN 996-5782.

RPOSE: Dynamic simulation of RF Sensor Systems in a multi-target,
multi-sensor environment at echelons up to Divisicn/Army.

DESCRIPTIONs
Domaln: Land and air.

fapn: Accommodates any theater where DMA digitized map data and
target/sensor laydowna are available.

Environment: Models terrain, road networks, RF path loss, communication

networks, weather effects on mobility.

Force Composition: Joint and combined forces, Blue and Red.

Scoos of Conflict: Primarily dosigned for olectronic warfare, jammers, ESM
sensors, radars, communication links, etc. Limited air-to-air; air-to-ground;
and ground-to-air physical combat.

Mission Areas: Primarily ILW.

!*u~ml ~ usat.LAj.. moos,'. .m a dynamic
simulator allowing the evaluation of individual RF sensors in a large-scale
scenario. The model allows multiple red and blue targets and sensors to be
modeled on airborne, ground vehicular or fixed site platforms. Targets can be
movers and/or emitters (radar/comm). A distinctive feature of DOTS is the
ability of the model to constrain groind movement to selected routes in the
map data base's road network. 'ho effects of jammi.ag on RADAR or SIGINT type
sensors can be evaluated. The sp-ecific terrain of the area being simulated
can be included for sensor/target line of sight determination and road
networks can be used to direct ground vehicle movements. Air-to-air and
ground-to-air weapon performance can also be included. Formation
configurations for ground and airborne forces can be specified and
communication networks set up with specified rules of operation. Emitter
transmissions can be operated either deterministically or on a statistical
basis with duty cycle and mean and standard deviation of the transmission
interval specified. DOTS can be dynamically linked to other models allow4 ng
the addition of more detailed sensor/target/weapon performance parameters to
DGTS by internally generated commands. An operator can generate new orders as
the simulation pi:ogresses but model inputs cannot be rapidly created.

Time Processing: Dynamic, time-step model based on update intervals and
command timeliness established in the order file. Model may run faster or
Blower than real time depending on simulation complexity and the time-steps
that are chosen. For most model runs with a moderate target list (203-300)
and 15 sec sensor update time-steps, DGTS runs 2-4 times slower than ceal time
on VAX 11/780 (near real time on the 3100 workstation).

Treatment of Randomness: Events may occur on a deterministic or on a random
basis.

Siddnese Two-sided, symmetric, reactive model.
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LIMITATIONS: Does not include detailed sensor/weapon performance modules.
Detailed performance models can be linked to DGTS regardless of simulation
language used. Original version was limited to the computation of frie space
RF path loss, but an upgraded version has been generated by linking DGTS to
the TIREM RF path loss model to include atmospheric absorption, troposcatter,
and terrain diffraction effects. DGT, as presently configured, is not suited
to evaluate optical sensor performance.

PLANNED IMPROVEMENTS AND MODIFICATIONS: DGTS is being continuously modified
to support various customer needs. The past DGTS has been linked to the TIREM
path loss model and to the ESAMS air defense model. Future modifications may
include the addition of sensor target location accuracy determinations and
detailed EW sensor models.

INPUT: Equipment Performance Attributes (i.j,, frequency range, transmit
power, vehicle speed rage, etc.). Linkages between equipment/units (i.e.,
radars, comm, weapons on an aircraft). Scenario Order File (location/
movement of units, emission time histories, etc.). Map Data Base (used DMA
DTED files and digitized feature data).

OTU Screen map display of scenario events (movement, letections, target
destruction, etc.), messages sent to another (subscriber) process giving
important parameters (target/sensor position and range, received power, etc.)
for key events such as target detections. Specialized codes can be written
for the subscriber process to reduce the output data to the desired formato.

HARDWARE AND SOFTWARE:
Computer: Runs on VAX 11/780 and has been modified to run on VAX 3100

workstation.
,Ioaq:1Ic0deL Itselt requires only about 1.2 Mbytea, but

considerably more storage may be needed for the map data
base used.

Peripheraei: RAMTEK display required for viewing operation on VAX 11/780.
No additional display nt..rAed on workstation. Need printer
for hardcopy output.

Lanuauaet DGTS Executive is written in PASCAL, the model itself is
written in MDL (a version of PASCAL) with an MDL compiler
included with the model.

Dgcumentation: A number of documents generated by the original developer,
tk'e PAR Corp, including: User Manual, Simulation Driver
Integration, Kevin Trott and Frederick Frantz,
December 1985.

SECURITY CLASSIFICATION: Unclassified (code).

GEN LDATA:
Data Base: Software associated with DGTS allows the construction of map/

attribute tiles. The generation of map feature files for large maps (using a
map digitizer) or the creation of attribute files for large/diverse force
levels can be time consuming. DGTS allows the generation of statistically
based orders and the generation of orders for large units that will be
followed by all subordinate elements that can speed up the order goneration
process.

CPU time ver Cygjl: Depends on simulation size, can run considerably slower
than real time.

Data Output Analvsis: Separate software packages linked to DGTS called
subscriber processes can be used for concurrent or postprocessor analysis.

Frqguency of Us;: Used many times per year on various scenario simulations
including pre-test planning. D-32



Users: Center for EW/RSTA, USA CECOM, other Army users include TRAC/WSMR
and AMSAA, for Air Force RADC.

C9oments: McIel is composed of 23 separate modules (i.e., ground maovement,
target acquisiri.ona. etc.) which are linked together to produce an executable
of about 1,200,000 bytes. A model executive and monitor routines are needed
to run the model with an MDL compiler required to make any changes to the
model. Other software is associated with the generation of the map (terrain
and features data base) and the -'ttribute files.
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TITLE: DIDSIM - Defense-In-Depth Simu-ation.

. DATE IMPLEMENTED: 1934.

MODEL TYPE: Analysis.

PROPONENT: Strategic Defense Initiative Organization (SDIO), The Pentagon,
Washington, DC 20301-7100.

POINT or CONTACT: Joan Vickery, (714) 768-8161.

PURPOSE: DIDSIM was developed as an effectiveness too! for SDIO architecture
evaluations. It contains low- to medium-fidelity models of moat of the
weapons considered by SDIO and the battle management rules for their use.
Eaca object in the threat is modeled.

.. iESCRIPTION:
Domain: Air and space.

_ Global, regional, local, or individual, depending on data base.

Envirc-nment: Space.

Force Composition: Joint and combined forces, BLUE and RED sides.

Scone of Conflict: Nuclear and non-nuclear missiles and directed energy and
nuclear particle beam weapons.

Mission Area: Stracegic defense, near-term and far-term.

Level of Detail of Processes and Entities: Models each RED weapon (booster,
PBV, R'.) as a separate entity. Reads a threat file generated by the DIDSIMO threat jenerator (EXOCET) to obtain individual state vectors. Objects are
propagated on bailistic trajectories in space, and time-of-flight contours are
used for atmospheric flight. Models each of the variou.s weapon systems
(kinetic energy weapons, ground- or space-based) and space-based directad
energy weapons as individual entities. Models ground- and space-based sensors
individually. All space-based entities move on Keplerean trajectories. A s't
of battle management rules for controlling all defense assets iL contained in
the simulation.

Interaction of the kinetic energy weapons is modeled as a random probability
of kill. The directed energy weapon's irradiance on target is calculated as a
function of geometry and accumulated until the kill fluence is achieved.
Sensor field--of-view (range and angle) constraints are checked to ensure that
objects have been detected, tracked, and discriminated before they can be
engaged. Time delays are used to model the time line associated with these
precommit functions. False alarm and leakage draws are made to model the
discrimination process. Directed energy and neutral particle beam weapons can
also be used as discriminators where the reaction of the device with each
threat object is modeled. Models all phases of strategic attack, ASATS, boost
phase, midcourse, and terminal.

CONSTRUCTION:

Human Participati-7: Not required.

Time Processing: Dyaamic time based on event-steps.

Treatment of Randomness: Discrimination, kill probability, and kill
assessment probability are modeled stochastically with Monite Carlo
determination of results. Detection and tracking are treated
deterministically.
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Sidedness: Two-sided, asymmetric, one side ncnreactive. RED reaction
captured by the threat generation done off-line.

LIMITATIONS: Size of battle limited only oy compute- resources (core and run
time).

PLANNED IMPROVEMENTS AND MODIFICATIONS: Constantly being modified to handle
additional architecture, rules of engagement, and weapon and sensor systems.

INPUT: highly data bnse-driven. Threat is generated off-line. User must
input time delays, kill probabilities, sensor and weapon parameters, numbers,
locations, and orbital parameters for all entities.

OUTPUT: Output varies frow high-level effectiveness data to detailed
performance information on each weapon's individual engagements. Can be
displayed graphically.

HARnWARE AND SOFTWARE:
Computer: Runs on VAX, SUN, Convex, and HARRIS.
Storage: DIDSIM is three separate simulations. The largest storage

rqquirem3nt is for MIDSIM (2 MB).
Peripherals: 1 printer, 1 laserjet printer, and 2-3 terminals.
Lanquaae: FORTRAN 77.
Documentation: User manuals.

SECURITY CLASSIFICATION: Unclassif:.d, but threat data base can be
classified.

GENERAL DATA:
Data Base: Can take extensive time to set up data base for new

architectures.

CPU time per Cycle: Highly dependent on threat and architecture. Large
threats take several CPU hours.

Data Output Analvyis: Higi.ly interactive postprocessor avdilable for output
analysis. In-line debug aids ;.Kso available.

Frequency of Use: Used extensively by SPARTA to support SDIO architecture
work.

Users: SPARTA, U.S. Army Strategic Defense Command.

Comments: DIDSIM is a family of simulations: ASATSIM, SBDEWSIM, and
MIDSIM. Each can be used to generate data files for h,,gher fidelity
simulations.
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.ITLE: D/:TEM II - Defense/Interdiction and Targeting Evaluation Model II.

DATE IMPLEMENTED: 1984; revised in 1989.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Missile and Space Intelligence Center, Redstcne Arsenal,
AL 35898.

POINT OF CONTACT: Mr. James Foshee, (205) 876-5930.

DEVELOPER: Science Applications International Corporation, 6725 Odyssey
Drive, Huntsville, AL 35806-3301.

POINT OF CONTACT: Mo. Tamara Mooring, (205) 971-5504.

PURPOSE: D/ITEM II was developed to assess the need for and contributions of
candidate weapon systems in a combined arms theater environment. Uses include
requirements analysis and system performance effectiveness evaluation for air,
missile, rocket and artillery offense/dufenae systems and evaluation of
tactical missile threat issues. D/ITEM II is a summary level, expected value,
two-sided, cyclical model used to assess the dynamic interactions of theater
warfare. Conventional, nuclear and chemical/biological. munitions of land and
sea based air (aircraft, helicopter, and cruise missile), tactical ballistic
missile and artillery weapon systems are modeled.

DESCRIPTION:
Domain: Land and sea based air, missile and artillery weapon systems.

Twc-diw.ensional battle space.

Span: Theater level. Data bases include Central, Northern and Southern
* NATO Regions Europe, Western Pacific (Japan) and the Persian Gulf.

Environment: Geography modeLed by zone and density (number of targets per
zone); attack cycle simulated over time; models day and night; damage to
transportation nodes affects migration rates; damage to C3 facilities affectL
system performance.

Force Composition: Combined arms, BLUE and RED.

Scope of Conflict: Conventional, Nuclear, and Chemical/Biological.

Mission Area: Broad range of scenarios; all possible weapon/target
combinations are considered.

Level of Detail of Piocesses and Entities: Weapon systems are modeled to the
squadron (number of aircraft per squadron), fire unit, or launcher level.
Targets are modeled by individual element (number of like elements per zone),
aggregated by up to 99 target types per side. Targets can be fixed
(stationary), migrating (move toward3 the FLOT at a constant mi ration rate),
or relocating (moving randomly to avoid detection). Target acquisition is a
function of day/night, target radiating/non-radiating, moving/stationary, and
depth from FLOT. A "Smart Planner" function dynamically allocates weapons to
targets based on availability and effectiveness (includes range, command and
control performance, time of flight, acquisition and kill performance). Air
defense performance is a function of weapon type, zone in which the target ia
located, en route attrition, terminal defense doctrine and status if air
defenses (mission availability, movement status, footprint size, calibration
factor, command and control performance, single shot probabilitý of kill, and
maximum simultaneous engagement limits). Air defense systems modeled include
surface-to-air missile (SAM) systems, anti-tactical missile (ATM) systems,
dual-capable (SAM/ATM) missile systems, and air defense interceptor aircraft.
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Air defenses can be layered. Armed reconnaissance and Srecial Operations
Teams are modeled.

CONSTRUCTION:
Human Participation: Usýr intervention: is allowed between attack cyc-les to

review cumulative simulation results and/or change various data ba3e
parameters.

Time Processing: Dyndmic; expected value ovtir time-stepped attack cycle.
Typically six-hour attack cycles, four cycles ptr 24-hour simulated day.

Treatment of Randomness: Expected value based on weapon and target relative
density per zone and input performance characteristics and effectiveness
probabilities (availability, reliability, acquisition, reaccruisition, and
kill).

Sidedness: Two-sided (RED and BLUE). Asymmetric; weapon and target
deployments unique per side; tactics not mirror-imaged.

LIMITATIONS: Terrain not explicitly modeled. No graphical output (computer
printout tables only).

PLANNED IMPROVEMENTS AND MODIFICATIONS: Contingency theater data base
development. Graphical output.

INPUT: D/ITEM II preprocessor aids in data entry and review. Input
parameters include offense, defense and fixed/mobile target operating/
performance characteristics, acquisition and C3 capabilities, target priority,
deployment and resource levels.

OUTPUT: Computer printouts; tables summarize various levels of simulation
results, by cycle and cumulative.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780 or MicroVAX (VMS).
Language: FORTRAN, approximately 12,000 lines of code.
Documentation: Programming Manual, User9 Manual and Training Guide.

SECURITY CLASSIFICATION: Model without data base is unclassified; data bases
are usually classified.

GENERAL DATA:
Data Base: Preprocessors allow apid entry and review of data base

entities. Data acquisition time involved in construction of completely new
scenario can be lengthy.

CPU time per Cycle: Six-hour attack cycle run in less than 5 minutes clock
time.

Data Output Analysis: Simulation results are tabulated. Output processing
depends on the analysis being conducted. Results must be manually transferred
for graphing.

Frequency of Use: Varies by user.

Users: USPMSIC, USAMICOM (ATM PO), USASDC, USASDC/SDIO, SDIO/Tsrael,
SDIO/MITSUBISHI, JTMDPO.
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TITLE: DIVLEV - AMSAA Division Level Wargame.

DATE IMPLEMENTED: 1971.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Materiel Systems Activity (AMSAA), Aberdeen Proving
Ground, MD 21005-5071.

POINT OF CONTACT: Tony Rouse, (301) 278-5771, DSN 298-5771.

PURPOSE; DIVLEV is u3ed primarily to evaluate the irpact of system-level
items in the context of division and corps levels. It has also been used to
evaluate different weapon mixes and tactics.

DESCRIPTION:
Domain: Ground combat (including ground-air and air-ground).

Span: Accommodates most theaters, depending on data base. DeveLoped
primarily for Contral Europe but has been modified for Middle East and
Southwest Asia.

Environment: Statistical terrain is overlaid by 250-meter vegetation and
urbanization grid. Weather, day/night, and natural and man-made obstacles are
included.

Force Composition: Combined forces, RED and BLUE.

Scope of Confiict: Primarily ccnventional warfare with limited chemical
effects. Virtually all conventional weapon systems are included.

Mission Area: All conventional combined arms ground and helicopter combat.
Tactical aircraft are included with the exception of air-to-air combat.

Level of Detail of Processes and Entities: Unit size can vary, but for most
applications BLUE forces are played at company level and RED forces at
battalion level. All artiliery units are played at battery level. Direct-
fire attrition is based on Lanchester coefficients on an element-to-element
level. Indirect-f ie attrition is based on target density and lethal effects
of the incoming munitions.

CONSTRUCTION:
Human Participation: Required for decisions during wargaming phase. Once a

set of decisions has been developed, the model can be used as a simulation
without player intervention.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Completely deterministic.

Sidedneas: Two-sided, asvmmetric. Both sides are free to react to the
tactical situation.

LIMITATIONS: Does not play air-to-ai.r combat or nuclear warfare.

PLANNED IMPROVEMENTS AND M!.XIFICATIONSS: Expected modifications include the
use of SUN graphics to east the burden of tactical input and to improve output
display.

INPUT: Input includes force compotition, player-developed conditional orders,
direct-fire weapon, ,target kill rates, indirect-fire lethal areas, and terrain
data.
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OUTPUT: Printouts of unit positions, strengths and remaining orders, and
killer/victim scoreboards.

HARDWARE AND SOFTWARE:
Computer: SUN 4/280 (UNIX).
Storaae: 125K words.
Peripherals: Disk storage.
Lanaliag: FORTRAN V/FORTRAN 77.
Documentation: Available from point of contact.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Acquisition - 3 man-months.

Preparation - 1 man-month.
Setup time - 5 to 6 hours player training.
Playing time - 1:8 game time to real time while wargaming.

CEU time per ,vcg": 5:1 game time to computer time.

Data Output Analysis: Concurrent with game play.

•reauencv of use: 1 to 2 games played per year (50 to 100 runs per year).

Uers: L.S. Army Materiel Systems Analysis Activity.

CoMmenjt: N/A.
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T ITLE: DNYPSIM - Win,!/Pasquill Stability Simulator.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: United States Air Force Environmental Technical Applications
Center (USAFETAC), Environmental Simulation Section. USAFETAC/DNY,
Scott AFB, IL 62225-5438.

POINT OF CONTACT: Capt Anthony J. Warren, DSN 576-5412,
Commercial (618) 256-5412.

PURPOSE: DNYPSIM is a weather simulator. Specifically DNYPSIM provides input
to a larger scale simulation mciel that determines three-dimensional diffusion
patterns for biochemical applications. It produces simulated observations of
wind direction, wind speed, and Pasquill stability for selected sites at
specified time increments.
D2!CRIPTION:

Domain: The model simulates lower troposphere weather conditions.

Span: Global. Currently the data base consists of 55 worldwide locations.

Environment: Serves as an environment sub-model to larger scale simulation
models.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entitiesz Models provide data for any
combination of stations in data set. Geographical, diurnal, and seasonal
tendencies are built into climatological data set.

CONSTRUCTION:
luman Participation: Not required and not permitted.

Time Processing: Dynamic, time-stepped model. Model uses a fixed
time-step.

Treatment of Randomness: Stochastic, Munte Carlo. The four-dimensional
Boehm Sawtooth Wave model is used to generate fields of spatial and temporally
correlated random numbers.

Sidelness: One-sidEd.

LIMITATIONS: Currently only 55 dates are contained in data set.

PLANNED IMEROVEMENTS AND MODIFICATIONS: None.

INPUT: Mean "u" and "v" wind component, standard deviation, cross
correlation, mean cloud-cover cloud, and scale distances for wind and cloud-
covet. The scale distance is a modeling parameter and is a measure of the
variability from the mean. The input data base can be obtained from USAFETAC.

OUTPUT: Wind duration, speed, and Pasquill stability are produce for the
desired stations, date, time, and time-step. Observations are acuumulated in
an output file designated by the user.
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HABDWARE AND SOFTWARE:
Computer(OS): Designed on an IBM mainframne using the MVS operating system,

but written in ANSI-Standard FORTRAN specifically to enhance
portability to other computers end operatitiq systems.

Storaae= 77 Kilobytea.
Peripherals: None required.
Lanauage: ANSI-Standard FORTRAN 77.
Documentation: USAFETAC/PR-88/001, Wind/Panquil) Stability Simulation

Model.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Bas1: Model coefficients are prepaved by USArETAC. Processing time Is

minimal.

CPU time Per Cycle: Dependent upon the number of locations nnd the desired
tifs-step. Output for one 9tation and one time-step reqtires 0.14 seconds of
CPU.

2ata O.ut Analysis: Output fil.- contains chroh~ological list of stations
and observatioas. No furthcr processing is required.

FrjejL'_v of Use: Model has had linmited une since its inception.

Users: Air Force Aerospece Medical Research Lakoratory (.FAMRL).

Comm•ntat None.
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TITLE, DUELS 3.0.

DATE IMPLEMENTED: 198E.

MODEL TYPE: Analysis (Interactive versior suitable for training).

PROPONENT: Technical Solutions, Inc.

POINT OF CONTACT: Mr. George Ober (Major, USA, Ret.) (505) 524-2154.

iQfRQSK: A high resolution stochastic simulation of combat for small force on
force studies (BN and below), material interaction exerciser and interactive
training and training effectivenesa analysis. Represents up to 200 systems
with sensors and weapons on DMA terrain to provide for evaluation of mysten..
effectiveness in mixed DUELS.

SE_$_.IPTIg a
Domarint Land and air (CAS).

Span: Local, up to BN sector of responsibility.

Environment: Uses DMA terrai-. and features. Uses NVEOL tr model sensors,
EOSAEL to model atmospheric and obscuwation.

Force Composition: Up to 200 systems of varying types organized into Red
and Blue forces with two weapons and two sensors per system. Incorporate JEM
for air engagement.

Scope of Conflicti Conveentional, robotic systems and intelligent mines.

Mission Area: All ccnventional ground combat.

Loveof Detail of Processes and Entitieg: Lowest 3evei entity modeled in
the system (including individual mines). 'Typical scenarlio include ground
systems and close air support. Processes modeled include movement on DMA
terrain (with optional switch for high resolution terrain for mobility
issues), detection and enga,.ement, lethality and vulnerability (AMSAA-
compatible data base format), accuracy of weapons, target prioritization,
sensor performance, battlefield obscurant and mines. ?llows intaractive use
for control of a single system. Integrated with a Battle Graphics System
(BGS) and Battle Analysis System (BAS) for automated sc,•nario development,
playback and an&lysis.

CONSTRUCTION:
Human PartIcipat__ion: Allowed, but not required. When\ used, model continues

while decision is being made.

Time Processing: Dynamic, event sequenced.

Treatment of Aandomness: Stochastic, Monte Carlo sequenced.

_eLdeSinss: Two-sided, symmetrical.

LIMITATIONS: Si" system types per side, 200 system total, two weapons and two
sensors per system.

PLANNED IMPROVEMN•Ti' AND MODIFICATIONS: Addition of a controller function for
simulation-Lame scendrio modification.
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JUPT: Accepts weapon system data, weapon accuracy data, including bias and

dispersions, probability of hit and probability of kil.l by 30 degree aspect
angle, DMA terrain, micro-terrain (if defined), plannad movements, target
priorities and sensor data.

OUTPUT: Provides an event history report and standard outputs of mean kills,
mean and total ammunition expanded, exchange ratios, confidence level
statistics, K/N scoreboard and interfaces to BGS for automated postprocessing
and playback. Additional switch selectable output available on demand.

HARDWARE AMD SOFTWARE:
Computer,: Will run on most computers including UNIX-based and VAX

computers.
_9-to e Requires about 500 kb of disk storage for model.

pe•prIherals: Printer, VDT, Disk.
Lang2qagft: FORTRAN 77 and C.
D•_.•tleisjZ: Programmers and Users Manuals.

SECURITY CLASSIFICATION: Unclassified, but may use classified data,

GENERAL DATA:
Data Base: Most data bases are usable as raceived from proponent agencies.

Set up a new scenario using BGS and scenario development tools can be
accomplishad in 1e38 than one wee'..

CPU timt per Cycl: About 5 minutes for a 15-minute battle slice without
obscurant, or 15 minutes with obscurant, for 50 systems on a VAX 11/780.

Data OQttput Analyqes: Some summary data available from output. Extensive
analysis capability through interface to BGS and BAS.

Freauuncv of Use: Daily, at several customer sites.

Users: Royal ordinance, Alliant Techoystems, USA ARDEC, TSI.

Qonentff,ý Maintenance contracts available for continuing support. Source
code may be licensed. Software in being continually upgraded and is under
configuration control.
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.I•l: Dunn Kempf.

DATE IMPLEMENTED: 1976.

MODEL TYPE: Training and educatt.,n.

PROPONENIT: Office of the Training Simulations System Manager (TSSM), The
Combined Arms Training Activity (CATA), Ft. Leavenworth, KS 66027-7000.

PQINT OF CONTACT: CPT John Hughes or SFC Albert J. Malveaux,
AV 552-3395/3189.

PURPOSE: Dunn Kempf is designed to train company-level leaders in planning
and conducting small unit tactics.

DESCRIP11ON,

Domain: Land and air.

Span: A Central Eitropean setting.

Kjvironment: Thrca-dimensional European torrai•, in the kit. Weather and
time of day are put out in the operations order.

EorgQe CompoSition: Joint end combined forces, BLUE and RED Army.

ogof nfirqt: Conventional war game.

MlsgnAe: All ccnventional mrissons. C.nnot be used for unconventional
missions.

Lg&_i of Detail of Processes ang Eriq•. : The lowesL level entities are
platoon-size units.

O CONSTRUCTION:
Human Participation:: Required; 5 to 17 players and 1 to 3 controllers

needed.

Timq._ Pre sing: Dynamic, event-step.

Trealtment of Randomness: Stochastic, Monte Carlo.

Sideonesz: Two-sided, symmetric.

LL1IT.'_QU: Dunn Kempf does not display units in wooded areas. In addition,
model has no naval module.

PLANNED IMPROVEMENTS AND MODIFICATIONS There will be no improvmments or
modifications.

ILNMT: N/A.

OUTPUT: N/A.

HARDWARE AND SOFTWARE:
Computer: None.
Storaoe: Only storage requirement ir the need for a room to store

your Dunn Kempf kit.
Peripheralp: Three-dimensional boards, miniature tank, APC for both the

BLUE and the RED armies, and maps.
Langae N/A.
Documentation: Very well documented with quite a number of supplements.
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SECURITY CLASSIFICATION: Unclassified.GEEA ATA:

Data Bases None.

CRU time Per Cvckg: Norio.

Dat1_OutmDt Analvsi? None.

Freauencv of Use: Not used muci anymorej it has mostly been replaced by
FB:B-C.

1IserI: The Infantry School, Armor School, And Officer rasic Course.

g qats: N/A.

D-46



. : DWG - Divisional War Game.

DATE flLrMEJNT1: 1978.

MODEL TY2E: Analysis (but has some training value in relation to the use of
future systems).

PROPONENT: Defense Research Agency/Military Division, Port Halstead,
Sevenoaks, Kent, England TN14 7BP.

POINT OF CONTACT: The Supwrintenden4, Irdirwct Fire System Studies Division,
RARDL (UK) 0959 32222 X3005.

PURPOSE: The DWG is a research and evaluation tool used to examine tre
effectiveness of weapon system nnd tactical concepts at the brigade and
division levels. It contributas to a wide range of assessment studies through
the provision of performance and scenario data.

QESCRIPTON:
Domain: Land and air battle in the Central Region.

SApMn Division/Corps.

Envirnment: Terrain is modeled as 500,in-quadrants with cuver and going
types. Roads and rivers are represonted, and intervisibility is baned on
matricrý for fixed heights. Meteorological conditions vary with time of Ily
(both day and night are gamed).

Fcrcu t¢mp~qj~ on: Combined forces based on individual components and unit
types (RED a!,l BLUE).

loope of Conflict: Conventional only (RED and BLUE).

M•s•n1 L A._a: All aspects of land and air battle.

_Lo tail _QPrg!.seg and Entities: Varies between and within sides.
Tanks are modoled as companies (RFD) or combat teams (BLUE): rocket artillery
in modeled as oingle vehicles (BLUE) or bacteries (RED). Similarly, tube
artillery (gunh and mortars), helicopters, fixed wing aLcraft, air defense,
and engineering sye¶tem . Submodels assess the effect of interactions and
attrition, end slg?ýý i.;•s at' cdlculateeI explicitly at the unit level. Flayers
issue oirder t) Indi, t i•j] -,t . ..! ical , n nct. rtrc also modeled, and
delayr are calcu'att,4 exilicitly. "I timp&.al resolution is six seconds.

Hum1am PArt. qi _lign- A4,tmired for decisions. In the absence of a decision,

units run :) ýf ordn.:.: and suffer aznrdingly.

lime Procs.!Lijq: Dynamic, event-.dLp (with a six-second time grain).

Treatment of Undomnesm: Direct fire attrition is based on Lanchester.
Other models cre stochastic with computation of kill/detection probabili.ties
and Monte Carlo determination of outcome.

Sidednesu: Two-sided, symmetric with approximately 20 players.

LIMTATIO: None other than those appropriate to resolution employed.

l'%NNED IMPROVELENTS AND MODIFICATIONS: Continuous program of model review
particul.&rly related to the systems of greatewt interest in each series
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INPU.. Terrain data, unit characteristics (weapons, speeds, activities,
deployments, etc.), attrition data, and scenario-specific data (deployments,
nets, orders).

OUTPUT: Relational data base of unit life histories. Event/occurrenca
diaries and system-specitic trace files (e.g., BLUE/RED artillery).

HARDWARE AND SOFTWARZ:
CoTrnuter: Digital VAX running VMS.
Storae: Game: 64MB; Disk/Type: ar-proximately 2Gb.
Reripheralg: Variable but numerous (5 x Sigmex Graphics, 2 x microVAXII,

approximately 40 x VT220, approximately 20 x printer).
Language: VAX FORTRAN.
Documentation: Out of date except for Function Specification.

SECURITY CLASSIFIC.C .EI : Secret (model and data not separate).

GENERAL DATA:
Data Base: From scratch requires 5-10 man-years; series setup requires 3

man-years including map boards.

CPU t.me Per Cycle: Each 6 seconds of game time takes 60-180 seconds real
time with a dedicated VAX 785.

Data Output Analysis: Interrogation of data base in rc3ponse to specific
requests.

Freauency of Use: Five to six one-month games per year.

Users: UK MOD (but others are possible with mutual agreement).

Comments: N/A.
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TITLE: EADSIL, - Extended Air Defense Simulation.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Joint Theater Missile Defense Program Office (JTMDPO), United
States Army Strategic Defense Command (USASDC), P.O. Box 1500, Huntsville,
AL 35807-3801.

POINT OF CONTACT: Mr. Raymond Washburn, AV 645-1562, Com (205) 9 5i-156 2 .

PURPOSE: 1ADSIM is used primarily to analyze theater-level Extended Air
Defense scenarios. It is specifically designed to evaluate effectiveness and
efficiency of weapons systems against targets and to evaluate the value of
different mixes of forces or resources.

DESCRIPTION:
Domain: Land and air, involvement in naval operations is increasing.

S§Ra: Accommodates any theater, depending on terrain data base; several
theater data bases currently available (Central Europe, Southwest Asia,
Southeast Asi3, Japan, selected sectors of the United S-ates); others in
preparation.

Environment: Polygon based. Models day operations only. No current
provisions for modeling night operations or degrees of weather. Roads, rivers
and other terrain cultural features (Digital Features Analysis Data) are not
modeled, but these data ar'a available frot the Defense Mapping Agency Und are
usually available with the Digital Terrain Elevation Data.

Force Composition: Joint and combined forces, Blue and Red.

Scope of Conflict: Limited to conventi,-nal warfare. Virtually all
conventional weapons and their effects cn be modeled.

Mission Area: All conventional missions except unconventional warfare.

Level of Detail of Processes and Entitie3: Same resolution for both Red and
Blue ground and air elements. Lowest level unit modeled on the ground is the
fire unit (e.g., HAWK Assault Fire Unit, PATRIOT Fire Unit, etc.). Lowest
level unit modeled in the air is the aircraft (..g., F-15, F-15, MIG-29,
etc.), or missile (e.g., cruise missile, SA-2i, etc.). Attritions for both
ground and air are given down to single entities. Communications modeled down
to the data link level. Models the movement of aircraft and missiles;
aircraft according to pre-planned flight paths; missiles according to
appropria'.-e trajectories, but both Red and Blue are reactive in accordance
with the rulesets, once engaged in combat.

CONSTRUCTION:
Human Participation: Not required for decisions or processes. However, a

",ezsion of the model does allow for limited Man-in-the-Loop operations.

Time Processing: Dynamic, time- and event-stepped model. Progresses
through events at a specified interval of time. Ratio of exercise time to
real time varies depending upon the size of scenarios.

Treatment of Randomness: Land and air attrition based on direct computation
of probability of detection and probabil.ty of kill, with Monte Carlo
determination of the results.
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Sidedness: Two-sided, symmetric, both aides reactive model. Can be
operated by one (1) operator.

LIMITATIONS: Does not currently model all Naval air operations; low fidelity
of EO/I modeling.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Naval inputs to the model being
developed.

INPUT: Scenarios developed based upon building block technique.
Operator/analyst initially develops elements such as aircraft, sensors,
jammers, weapons, and icons by filling in parametric values in data tables.
These elements are combined with rulesets and communications devices to form
systems, such as an F-15. The systems, with appropriate protocols added, are
deployed on the digitized terrain map as platforms. Appropriate networks are
added to the platforms by the analyst to form laydowns. The desired digitized
map is selectei, areas of interest are created, and selected laydowns are
combined, to form scenarios.

OUTPUT: Produces movement and attrition of elements displayed on operator
display. Playback files as well as data files are also produced. Printouts
(pictures) of screen displays can also be produced.

HARDWARE AND SOFTWARE:
Computer(OS): Designed to run on Silicon Graphics Super Workstations of

the 4D series, with a UNIX operating system.
Storage: 760 MB hard disk and 24 MB Random Access Memory (RAM).
Peripherals: Printer and color copier are optional.
Language: C language.
Documentation: Extensive documentation with five published manuals.

SECURITY CLASSIFICATION: Unclassified software, but data bases ara often
classified.

GENERAL DATA:
Data Base: Population of large data base can take several man-months.

CPU Time per Cycle: Dependent on data base size and scenario size. Large
scenarios can take hours of CPU time to process hours of combat.

Data Outnut Analysis: Postprocessor aids in analysis of scenario output.
Produces raw data files suitable for configuring by the analyst,,

Frequency of Use: Varies by organization, but is used almost weekly by
those listed below.

Users: The fcllowing organizations have the model and are currently us•.y
it:

- JTMDPO, USASDC, in the Advanced Research Center (ARC), Huntsville,
Alabama

- United States Army Missile Command (USAMICOM), Redstone Arsenal,
Alabama

- United States Army Air Defense Artillery School (USAADASCH), Fort
Bliss, Texas

- Headquarters, United States Air Forces in Europe (HQ, USAFE),
Ramstein Air Base, Germany

- SHAPE Technical Centre, The Hague, The Netherlands
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- Defenfse Research Agency-Enaineering Division (DRA-ED), Formerly

Royal Signals and Radar Establishment (RSRE), Great Malvern, England

- 32nd Army Air Defense Command (32D AADCOM), Darmstadt, Germany

- U.S. Air Force Tactical Air Warfare Center (TAWC) Blue Flag, Eglin
AFB, Florida

- Joint Air Defense Operations/Joint Engagement Zone (JADO/JEZ)

Office, Cgiin AFB, Florida

- Electronic Systems Division (ESD). Hanscom AFB, Massachusetts

- Air Force Center for Studies and Aneiysis (AFCSA), The Pentagon,
Washington, DC

- Naval Air Systems Command (NAVAIR), Arlington, Virginia

- Phase One Engineering Team (RJO/POET), Arlington, Virginia

- Center for Naval Analycis (CNA), Arlington, Virginia

- Wales, Limited (Israeli Ministry of Defense Representative). TeZ
Aviv, Israel

- Air Force Foreign Technology Division (FTD), Wright-Patterson AFB,
Ohio

- Strategic Air Command (SAC), Offutt AFB, Nebraska

- Juint Electronic Warfare Center ýJEWC), Kelly AFB, Texas

Comments: The model is managed through a Configuration Control Board (CCB)
made up of representatives of all users. The model has been upgraded based
upon priorities established by the CCB and USASDC.
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TITLE: EADTB - Extended Air Defense Test Bed.

DATE IMPLEMENTED: 1992 (Projected).

MODEL TYPE: Analysis.

PROPONENT: Joint Theater Missile Defense Program Office (JTMDPO), United
States Army Strategic Defense Command (USASDC), P.O. Box 1500, Nuntsville, AL
35807-3801.

POINT _- CONTACT: LTC Alan R. Hammond, AVN 645-4954,
Commercial (205) 955-4954.

PURPOSE: EADTB will be used primarily to analyze theater-level Extended Air
Defense scenarios. it is being specifically designed to evaluate
effectiveness and efficiency of weapons systems against targets and to
evaluate the value of different mixes of forces or resour-es.

DESCRIPTION:
Domairn: Land and air; minimal Naval involvement tn the program to date.

Span: Accommodates any theater, depending on terrain data base; several
theater data bases will be made available (Central Europe, Southwest Asia,
Southeast Asia, Japan, selected sectors of the United States); others in
preparation.

Ynvironment: Polygon-based. Being developed to model day or night
operations and various degrees of weather. Roads, rivers and other terrain
cultural features (Digital Features Analysis Data) will be modeled, with data
available from the Defense Mapping Agency, usually available with the Digital
Terrain Elevation Data.

Force Composition: Joint and combined forces, Blue and Rod.

Scope of Conflict: Limited to conventional warfare. Virtually all
conventional weapons and their effects can be modeled.

Mission Area: All conventional missions except unconventional warfare.

Level of Detail of Processes and Entities: Same resolution for both Red and
Blue ground and air elements is planned. Lowest level unit modeled on the
ground will be the fire unit (e.g., HAWK Assault Fire Unit, PATRIOT Fire Unit,
etc.). Lowest level unit modeled in the air will be the aircraft (e.g., F-15,
F-16, MIG-29, etc.), or missile (e.g., cruise missile, SA-21, etc.).
Attrition for both ground and air are given clown to single entities.
Communications will be modeled down to the data link level. Will model the
movement of aircraft and missiles; aircraft according to pre-planned flight
paths; missiles according to appropriate trajectories, but both Red and Blue
will ba reactive in accoruance with the rulesets, once they are engaged in
combat.

CONSTRUCTION:
Human Participation: Not required for decisions or processes. However, the

model will allow for Man-in-tho-Loop and Hardware-in-the-Loop operations.

Time Processing: Dynamic, time- and event-stepped model. Will progress
through events at a specified interval of time. Ratio of exercise time to
real time will vary depending upon the size of scenarios.

Treatment of Randomness: Land and air attrition will be based on direct
computation of probability of detection and probability of kill, with Monte
Carlo determination of the results.
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Sidedness: Two-sided, symmetric, both sides reactive model. Can be

operated by one (1) operator.

LIMTATIONS: No current plans to model all Naval operations.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Naval inputs to the model being
,.e,.eloped.

INPUT: Scenarios will be developed based upon building block technique.
Operator/analyst initially develops elements such as aircraft, communications
devices, sensors, jammers, and weapons by filling in parametric values in data
tables. These elements will be aggregated into systems, such as an F-15. The
system3 will be deployed on the digitized terrain map as platforms. Tho
platforms will be combined into laydown. which will then be combined to form
scenarios.

OUTPUT: Will produce movement and attrition of elemento displayed on operator
display. Playback files as well as data files will also produced. Printouts
of screen graphics displays can also be prod'4ced. Postprocessor will assist
in data analysis efforts.

HARDWARE AND SOFTWARE:
Computer (OSe: Being designed to run on a mainframe computer, as yet to be

selected, and Silicon Graphics Super Workstations of the 4D
series, with a UNIX operating system.

Storaae: 9GB hard disk and 450MB Random Access Memory (RAM).
Peripherals: Several optional items, including printer, color copier, and

video and audio recording devices.
Lanuauae: Ada.
2_9gumentation: Extensive documentation will be published.

SECURITY CLASSIFICATION: Unclassified software is planned; data bases will be
classified.

GENERAL DATA:
Data Base: Population of large data base can take several man-months.

CPU Time Per Cycle: Dependent on data base size and scenario size. Large
scenarios will probably take hours of CPU time to process hours of combat.

Data Output Analysia: Postprocessor will aid in analysis of scenario
output. Will produce raw data files suitable fcr configuring by tho analyst.

Freguency of Use: Will vary by organization, but shoulC. be used almost
weekly by those listed below.

U : The following organizations will have the model following delivery
to government:

- JTMDPO, USASPC, in the Advanced Research Center (ARC), Huntsville,
Alabamna

- United States Army Air Defense Artillery School (USAADASCH), Fort
Bliss, Texas

The following organizations (candidate participants) may have the model
following delivery to the government:

- Headquarters, United States Air Forces in Europe (HQ, USAFE),
Ramstein Air Base, Cermany

SHAPE Technical Centre, The Hague, Tne Netherlands
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- U.S. Air Force Tactical Air Warfare Center ITAWC) Blue Flag, Eglin

AFB, Florida
- Joint Air Defense Operations/Jcint Engagement Zone (JADO/JEZ)

Office, Eglin AFB, Florida

- Electronic Systems Division (ESD), Hanscom AFB, Massachusetts

Comments: The model development is being managed through a Configuration
Control Board (CCB) established by the dav~lopment contractor. A CCB will be
established by the government wIth representatives from all of the user
organizations.

0
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. •i : Eagle - Corps/Division Analysis Model.

DATE IMPLEMENTED: N/A. Eagle is currently being developed. Ylstimated
completion data is late 1991.

MODEL TYPE: Analysis and training.

PROPONENT: TRAC-FLVN, Fort Leavenworth, KS 66027-5200.

POINT OF CONTACT: Mr. Kent Pickett, (913) 684-4016.

PURPOSE: This effort will develop a fast-running systemic simulation for use
by combat development studies involving new doctrine, scenario development,
and future concept analysis. Eagle is designed for corpi/division-level of
analysis using object-oriented design, artificial intelligence, ani
state-of-the art software development tools. It will also serve the training
commun~ity as a seminar exercise driver training tool.

DE•SCRIPTION:
Domain: Land and air.

Snan: Any theater depending on data base.

Xavnronment: Network terraia using 100-meter data points.

Foqre Compositlon: Joint and combined forces, BLUE and RED.

ScoQpeof Conflict: Conventional and nuclear, BLUE end RED.

Mission Area: All U.S. Army conventional m~tissions.

Level of Detail of Processes and Entities: Entities: maneuver battalions,
artillery batteries, ADA batteries, air flights, and command post units.
Processep: movement, direct and indirect fire attrition, air defanse
attrition, C2, and detection.

CONSTR CTION:
Humar. ParticipAti"o: Required for decisions and processes.

Time Processing: Dynamic, time-step with air event stop overlays.

Treatment of Randomness: Land and air attrition deterministically based on
Lanchester coefficients.

Sidednesr: Two-sided, symmetric, reactive. Can be tested by a single
operator or operated by two or more operators.

LIMITATIONS: Model development has just begun. Various stages will commence
with functional areas added as time permits.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A. The command and control concept
has just begun as the first step in developing the functional areas aspect of
the model.

INPUT: 100-meter terrain points, weapons, movement, and unit characteristics.

OUTPUT: Produces graphic output of location by unit, status reports, etc.
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HARDWARE AND SOFTWARE:
Computer: Designed to run on a Symbolics or SUN with SUN Graphics.
S a: Undetermined.
Peripherals: SUN Graphics only.
Lani•ue2: LISP and KEE.
Documentation: N/A.

2ECURITY CLASSIFICATION: Unclassified, but data bases will be secret.

GENERAL DATA:
Data Base: Months required to prepare input data.

CU time per Cvcle: Undetermined; prototype being developed.

Data OutDut Analysis: Postprocessor being developed.

Freauencv of Use: Not yet being used.

User,: N/A.

Comments: N/A.
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O : EASY - Environmental Analysis System.

DATE IMPLEMENTED: UNISYS version: 1980; IBM PC version4 1991.

MQELTYP: Analysis.

P[QROOE: DoD Electromagnetic Compatibility Analyais Center (ECAC), North
Severn, Annapolis, MD 21402-1187.

PQOINT OF CONTACT% R. Schneider, (301) 267-Z355, DSN 281-2355.

PURPOSE: EASY is a research and evaluation tool used for determining system
effectiveness and resource planning in the area of Plactrormagnetic spectrum
use. It provides data to analyze and predict potential intersite
electromagnetic interference between an existing C-E equipment environment,
and new C-E equipment being introduced into that environment. The equipment
environment may be created from frev!:ency assignment records, equipment
characteristics records, or tactical data records stored in the ECAC data base
and/or from user supplied rqcords. The pvogram allows the user to create,
maintain, and analyze prcject filis. The user may select one of four analysis
types to be performed: interference power, power dcnsity, interference-to-
noise, and signal-to-interference.

Domain: Land, sea, air or a comnbinntion of any of the above environments.

S2_an: Regional.

Environment: Terrain effects are considered given Defense Mapping Agency
(DMA) Level 1 Digital Terrain Elevation Data (DTED) for a region of interest.
Ground constants, atmospheric parameters, and ambient noise are also
considered.

Force C9o ,q: Combination of forces. (The model is force
independent.)

ScODe of Conflict: Primart.ly conventional warfare. Non-electromagnetic
combat effects and nuclear detonation effects not considered.

Mission Areas Commurnications and communications jamming missions.

Level of Detail of Processes and EntitLej: Electromagnetic interforence
parameters (specifically interference power, power density, interference-to-
noise ratio, and signal-to-interference ratio) are calculated based on
specific geographic location information (such as lati.udc and lonlt-des,
fixed/mohile indicator, radius of mobility, antenna heiyht and antenna
azimuth) and C-E system characteristics (such as operational frequency,
emission, selectivity, and antenna ;ain).

CONSTRUCTION:
Human ParticiDatLon: Required to define existing environmxent and newly

introduced system records, and to select analysis processes.

Time Processina: Static.

Treatment of Randomness: The user selects from a suite of deterministic
(expected value) and stochastic (direct computation) processe3.

Sdedness: One-sided.

LIMITATIONS: Analysis is performed for systems operating with frequencies
between 30 MHz and 20 GHz. The tool is not effective for analysis between
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collocated equipment, as the analysis does not consider nonlinear
electromagnetic effects or antenna neLr& field gain corrections. operational 0
duty factors are also not considered.

INPUT: EASY data file maintenance modules requires C-E system locations and
operating characteristics. Analysis modules access EASY data files and
topographic data files, and require analysis directives.

OUTPUT: Printouts and displays of data a..d results in tabular and graphic
plot form.

HARDWARE AND SOFTWAREs
ComPUter: EASY runs on the Unisys 1100/Sharing EXEC-multi-processor

system level 39R8-OP-104. A limited version runs on the
IBM-compatible PC under the MS-DOS operating system.

=rage% Unisys programs 2.3 MegaWords; IBM PC versions 300KB
(additional 700KB required for FoxPro). Additional storage
requirements depend on the number of environmental and
introduced records.

fejipherAls: On% printer, one terminal (for the Unisys version), one
TEKTRONIX (optional for graphic plots for the Unisys
version), and one CALCOMP plotter (optional for graphic
plots for the Unisys version).

J•nun FORTRAN and FOXPRO (for the IBM PC version).
Doculmentstion: Documentation io based on the Unisys version, an addendum

exists fcr the IBM PC version.

SECURITY CLASSIFICATION: Unclassified program, data and results may be
classified to the secret level.

GENERAL DAT :
Data Bave: Preparation of data base can take several man-days to several

weeks.

CPU time Per Cycle: Depends on data base size. Averages about 500
interactions (a single interfering transmitter against a victtm receiver) per
minute.

Data Output Analysis: Can be interpreted directly.

Freguency of Uses 3,000 runs per year.

Users: ECAC.

Comments: Originaliy developec. by ECAC for general environmental analysis
projects support.
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.ITLE: ECECE - Electronic Combat Equipment Capabilities Evaluation.

DATE IMPLEMENTD: 1989.

_ODEL TYPE: Analysis.

PROPONENT: AFEWC/SATR, San Antonio, Texas 78243.

POINT OF CONTACT: Mr. Rick Salinao, DSN 969-2391, (512) 977-2391.

PUROS: Analysis: Used to determine one jammer's effectiveness against one
radar syatem. Effectiveness is then presented graphically and as a single
number.

DESCRIPIO:
DomAjn: Land and air.

§pa.: Local.

Eovironment: Smooth earth.

'orce POmDOQition: Onw jammer versus ose radar.

.cqoe uf Conflic: None.

IiiLsion Area: None.

Level of Detail of Proiesses and Entities: Entit: Determines one jammer',
effectiveness ag&inst one radar system. Effectiveness is then presented
graphically and also as at single number. p jocesses: The radar and jammer
range equations are used to compute a jammr.r to signal (J/S) ratio for a
constant heading target In one kilometer cells all around the radar. If this
J/3• exceeds the required J/S for the rpecified jamming technique, then the
cell im considered Jammed. This allows J/S mapo to be created and overlaid
for diffizant jamming techniques or radar system effects. Sums and ratios
between jammed and uajamnmd ;ells can be computed to generate single numbers.

Q9A1STRVUCTO:
vman P ~artjctgq n Required fcr decisions and processes.

Time Proc rejng: Dynamic even'-step model.

Trpatment of Randomnejse: DeL,_Ptniatic calculations.

Sida,.•neos: One-sided.
PLANNED__IMPROVEMENTS AND MODAFC;ON: None.

HARDWARE AND SOFTWARE:
€pCmuter (OS): MicroVax II.
Storact: Four megabytes . zequivcd foL -:fecutable code and dcXa

bases.
Pariiprala: 'raphics terminal annd printer.
Lgnauuage: FORTRAN.
Documentation: None (user's notes onlyi.

SECUi•ITY CLASSIFICATIU9 : The model without data iL inclassifif-,

GENERAL DATA:
Data Base: 1 to 3 hours of preparation are required for each .. del.
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CPU im per CvclQy: 1 to 2 hours are required for an analysis cyclw
dependent on model complexity.

Data OutDut Analvysi: Grap.,ics aid in analysis of the printed output
report-.

Fr!Iquancv of U-a,; Varies with tasking, but 8-12 weeks per are normal.

Cg;_mnt: Modal uses non-standard software.
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TI'IE: EDECSIM - Extended Directed Energy Combat Simulation.

DATE IMPLEMENTED: 198).

MODEL TYPE: Analysis.

PROPONENT: CA4 Division, RARDE Fort Halstead, Sevenoaks, England.

POINT OF CONTACT: Mr. D.F. Wardleworth, tel. 0959 32222, ext 3388.

PURPOSE: Study of effectiveness of conventional and novel DF weapons and
smart munitions.

DESCRIPTION:
Domain: Land; representation of rotary wing aircraft and low level air

defence under development.

Span: There is no hard upper limit terrain size nor on numbers of units
represented. Several hundred units on an area 20km square have been studied.

Environment: Terrain height and ve.jetationibuilding cover are modeled to a
horizon resolution of 300m. Obscuration, poor visibility and TI sensors can
be represented but pyrotechnic illumination and other night viewing
enhanceme its are not currently modeled.

Force Composition: EDECSIM is two-sided and represents the essential
characteristics of vehicle borne and certain dismounted weapcns. Infantry and
fixted wing aircraft are not represented.

Scope of Conflict: Conventional weapons; other systei. may be accommodated
by program modification if suitable data is available.

Mission Area: Normal study parameters include attrition; assessment of
issault success and enemy observation are also possible.

Level of Detail of Processes and Detail: Individual vehicles are
represented and a variety of surveillance and engagement tactics can be
selected. Vehicle routes are prespecified although a limited number of
responses to battle development are possible. Smart munition missions are
controlled by an autonomous module which deduces viable targets from observer
reports; this module includes limited representation of communications.
Obscuration, conventional artillery and minefields are represented implicitly.

CONSTRUCTION:
Human Participation: None, but scenarios are based on man-in-the-loop

wargames.

Time Processing: Event-r•quenced.

Treatment of Randomness: Stochastic.

Sidedness: Two-sided, sides are interchangeable with no limits on size
apart from overall constraints.

LIMITATIONS: Excessive divergence from the source wargame could lead to
inappropriate responses. The other main limitation is run-time: large and
intense battles demand appreciable computer resources.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Helicopters, fibre-optic guided
missiles and low-level air defence are being implemented.
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INPUT: Terrain data; unit detectability; weapon systems dat& including
ranges, times of flight, rates of fire and lethality; deployments, routes and
tactical responses including sensor usage rules; obscuration, minefield and
artillery data.

OUTPUT: Overall attrition, inter-unit effectiveness by type, detections and
engagements by time and range, individual unit interactions, area aralysis by
side and by status (live/dead); plots of unit positions. Crapq'ics playback of
individual replications allow interrogation of individual veahcL "17
ground-mounted GW units to determine status and activity at any tiwe.

HARDWARE AND SOFTWARE: (for VAX; a Cray version is also available.)
Computer: DEC VAX, 8700 or 785; GPX-II required for grarhics.
Storage: (Blocks) - for 29 minute scenario, input, 7000; outpuit,

2000; graphics, 47000.
Peripherals: A suitable terminal, printer and plotter.
Language: Mainly VAX Pascal, some FORTRAN 77.
Documentation: Functional Specification, Data Pequirements Specification;

User Guide in progress.

SECURITY CLASSI7ICATION: Program UK Restricted.

GENERAL DATA:
Data Base: Scenario preparation time: transfer from RARDE CA4 Battlegroup

Wargame (BGWG)-c. 4 man-weeks (scenario dependent).

CPU time ver Cycle: Depends on scenario; a Main defensive Action with 154
units required 18 minutes CPU per minute of battle when run on a VAX 785;
typically 10 replications are run per case.

PAta Output Analysis: See OUTPUT.

Frea'uency of Use: 2-3 major and 2-3 -ninor studies per year.

Users: Combat Simulation Section, RARDE.

Comments: EDECSIM is constantly being developed and refined both to
accommodate new concepts and to introduce more realism. A library of
representative scenarios is being built up in order to permit suitable studies
to be perfoxmed with minimal delay. Scenarios are normally derived from RARDE
CA4 BGWG thus providing a high degree of military involvement in OA studies.
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TITLE: EEDS - Emitter Environment Definition System.

DATE IMPLEMENTED: 1988.

MODEL TYPe: Analysis.

PROPONENT: DoD Electromagnetic Compatibility Analysis Center (ECAC), North
Severn, Annapolis, MD 21402-1187.

POINT OF CONTACT: R. Schneider, (301) 267-2355, DSN 281-2355.

PURPOSE: EEDS is a research and evaluation tool used for determining system
effectiveness and resource planning in the area of electromagnetic spectrum

use. It provides data to analyze and define field strength or power density
in a C-E equipment environment. Additionally, EEDS can be used to identify
the strongest emission at each frequency over a range of frequencies, and to
produce a plot of 'dominant' emission power as a function of frequency. The
equipment environment may be created from frequency assignment records,
equipment characteristics records, or tactical data records stored in the ECAC
data base arid/or from user supplied records. The EEDS program must be used in
conjunction with ECAC's Environmental Analysis System (EASY) which creates,
maintains, and analyzes project files of data required by EEDS.

DESCRIPTION:

Domain: Ldnd, sea, air or a combination of any of the above environments.

Span: Regional.

Environment: None.

Force Composition: Combination of forces. (The model is force
independent.)

Scope of Conflict: Primarily conventional warfare. Non-electromagnetic
combat effects and nuclear detonation effects not considered.

Mission Area: Communications and communications jamming missions.

Level of Detail of Processes and Entities: Electromagnetic interference
parameters (field strength, power density) are calculated based on specific
geographic location information (auch as latitude and longitude, fixed/mobile
indicator, radius of mobility, antenna height and antenna azimuth) and C-E
emitter characteristics (such as operational frequency, emission, and antenna
gain).

CONSTRUCTION:
Human Participation: Requized to define existing environment and newly

introduced system records using the EASY programs and to select analysis
processes.

Time Processing: Static.

Treatment of Randomness: Deterministic (expected value).

Sidedness: One-sided.

LIMITATIONS: Analysis is performed for systems operating with frequencies
between 30 MHz and 20 GHz. Operational duty factors are also not considered.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Parts of EEDS have been implemented
on an IBM-compatible PC in support of various projects. In response to a
general demand, a full versinn of EEDS is being planned for the PC.
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INPUT: EASY (EEDS operates on EASY files and therefore uses EASY
capabilities) data file maintenance modules require C-E system locations and
operating characteristics. EEDS analysis modules access EASY data files and
require analysis directives.

OUTPUT: Printouts and displays of data and results in tabular and graphic
plot form.

HARDWARE AND SOFTWARE:
Computer: EEDS runs on the Unisys 1100/Sharing EXEC-multi-processor

system level 39R8-OP-104.
Storaqe: EEDS program: .9 MegaWords. Additional storage

requirements depend on the number of environmental records.
Periiherals: One printer, one terminal, and one TEKTRONIX (optional for

graphic plots), and one CALCOMP plotter (optional for
graphic plots).

Language: FORTRAN.
Documentation- Documentation (ECAC-UM-91-064) is in the final stage of

publication.

SECURITY CLASSIFICATION: Unclassified program, but data and results may be
classified.

GENERAL DATA:
Data Base: Population of large data base can take several man-days.

CPU time Per Cycle: Depends on data base size. Generally requires several

minutes of CPU time.

Data Output Analysis: Can be interpreted directly.

Frequency of Use: Approximately 200 runs per year.

Users: ECAC.

Comments: Originally developed by ECAC for general environmental analysis
piojectp support. Must be used in conjunction with EASY.
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TITLE: E-EFAM - Epanded Engineer Functional Area Model.

DATE IMPLEMENTED: Under development.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Engineer Waterways Fxperiment Station,
ATTN: CEWES-EN-A, P.O. Box 631, Vicksburg, MS 39181-0631.

POINT OF CONTACT: Phillip L. Doiron, (601) 634-3855.

PURPOSE: E-EFAM is being developed as a series of high-detail engineering
task models. These models will predict the performance of engineering
equipment on mobility, countermobility, survivability, and general engineering
tasks. The output of these models will be used in the development of scenario
data for war games as well as for analysis of engineering equipment and
functions.

DESCRIPTION:

Domain: Land.

SXan: Based on 1:50,000 scale map quadrangle.

Environment: Grid-based. Each 100m grid cell contains the terrain and
environmental descriptions of the area. These terrain descriptions can
include the topographic elevation; vegetation type, height, and density; soil
type and moisture content; water depth, width, and velocity; urban structure
height and density; and road type and width. The environmental descriptions
can include type and amount of precipitation and the snow depth.

Force Composition: Engineering forces, both BLUE and RED.

Scope of Conflict: Conventional and unconventional.

Mission Area: Military engineer operations.

Level of Detail of Processes and Entities: The performance of each
engineering task is simulated. The simulation is geared primarily toward
analyzing the interaction of the engineering equipment with the terrain and
environmental conditions occurring the selected minefield. The engineering
tasks can be located anywhere on a 1:50,000 scale map quadrangle and can be of
any size and configuration.

CONSTRUCTION:
Human Participation: Required for decisions.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Inability to simulate full RED engineer tasks.

PLANNED IMPROVEMENTS AND MODIFICATIONS: In the near fucure, foreign engineer
mine systems will be included in the model.

INPUT: Relevant terrain and environmental factors and engineering system
characteristics.

OUTPUT: Produces graphical display and tabular printouts of engineering
system performance.
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HARDWARE AND SOFTWARE:
Computer: Designed to =un on a MicroVAX computez with VMS operating

system.
Storage: 13 MP required to run the model.
peripherals: Minimum requirýments: 1 printer, 1 Raster 380 graphics

terminal, I VT100 terminal.
Lanouaae: FORTRAN.
Documentation: Conceptual design document (in preparation).

SECURITY CLASSIFICATION: Model is unclassified, but some d&ca and model
outputs are classified.

GENERAL DATA:
Data Base: 3 months to prepare digital terrain data base.

CPU time per Cvcle: N/A.

Data Output Analysis: Manual.

Freauencv of Use: Used when required to research and development efforts.

Users: U.S. Army Engineer Waterways Experiment Station.

Comments: Model is presently being develooed with a completion date in
FY95.
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TITLEs EIEM - Electromagnetic Interference Effects Model.

pATE IMPLEMENTED: 1970.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Electronic Proving Grounds,
ATTN: [STEEP-(T-E)], Fort Huachuca, AZ 85613-7110.

POINT OF CONTACT: Steven C. Cooper, (602) 538-4953, AV 879-4953.

PURPOSE: The EIEM is an operational support tool that is used to assist in
conductinq compatibility ano vulnerzability analysis of communications and
electronic equipment and syjtems in tactical deployments. The output is used
to determine if systems arj suitable for deployment.

DESCRIPXIXj:
Domain: Land and air. Limited space and naval.

Span: Accommodates any theater depending on data base. Can model
individual equipment to full corps and above deployments.

Environment: Detailed RF phenomonology mdel. Models the effect of terrain
and ground constraints in either area predirt-ion or point-to-point mode.
Options available to use Defense Mapping Agency digitized :errain data as
input. Effects of ti.me of day, month, and climatology are considered for
various propagation models.

Force Composition: Joint and combined forces, BLUE, GREY, and RED.

Scope of ConflIct: Conventional warfare.

Mission Area: All phases of conventional warfare.

Level of Detail of Processes and Entities: EIEM uses deployment data
concerning the location, terrain, and required linking of communications-
electronics equipment contained in a tactical force to celculate the
communicability, compatlbility, and vulnerability of communicatý.ons-electronic
systems. EIEM samples a required number of links and initially determines the
probability of communication (compatibility) over a link without interference
based upon equipment technical performance characteristics and propagation
losses. The model then computes the propagation loss for each possiblo
interferer and computes a desired versus interferer signal ratio. The model
then computes the probability of correct inforknation transfer (compatibility),
using previously measured performance data (scorin6) for each communications-
electronics equipment. The effects of jamming (vulnerability) on each link
are similarly calculated by substituting the jammer as the interferer. ESM
functions of intercept and DF are also modeled. For DF, the model can produce
both a numerical probability of DF and an associated CEP value.

CONSTRUCTION:
Human Participation: Not permitted.

Time Pi.cessing: Statistical.

Treatment of Randomness: can be run in either deterministic or
probabilistic mode. Monte Carlo options are available for estimations of
propagation variables from the mean.

Sidedness: Nit applicable.

L11ITATIONS: Does not model specific effects of foliage or urbanization.
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PLANNED IMPROVEMENTS AND MODIFiCATIONS: Propagation modules are under study
for enhancement plus computer graphical development for file updates, data
checks, and model output presentations.

INPUT: Tactical deployment data, equipment technical performance
characteristics, propagation path loss parameters, and message traffic data.

OUTPUT: Printo:'t of probability of communications-electronics
equipment/systems co-umunicability, compatibility, and vulnerability
performance in their intended tactical operational environment.

HARDWARE AND SOFTWARE:
Computer CYBER 180 Model 830.
Storawe: Variable. Requirements can be adjusted.
Peripherals: Optimvm number of disk and tape drives varies; variable mass

storage requirements in size of data files determine
requirements.

Lanquaae: SLACS 5 (an extended FORTRAN 77).
Documentation: Extensively documented with four manuals published.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Preparation of complete new corps-size deployment with

appropriate RED forces requires 1 year. Analysis requiring data modification
for specific test system requires 1 to 2 months depending on system.

gPU time Per Cycle: Dependent on deployment size and number of equiipment to

be evaluated. Cocps-size deployment can take 100 houra of CPU time.

2ata Output Analysis: Hardcopy printouts.

Freauency of Usei Varies, 4 to 6 analyses performed per year.

Uers: Model is resident at USAEG. Numerous analyses have been performed
fov a variety of government agencies.

Comments: The model is not machine independent. However, the model takes
advantage of the CDC CYBER 60-bit word for crtimiza~itons of data storage and
access and would require modification for otner environments.
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TITLE: The Elactronic Workbench 11.

DATE IMPLEMENTED: Prototype d6veloped in 1987. Revised in 1989 and 1990.

QjDLTY: The model has aspects of both analysis and training/education.
It does not fit neatly into either category.

PROPONENT: Joint Staff, J6.

POINT OF CONTACT: Dr. John Dockery, Joint Staff, J6E, The Pentagon,
Washington, DC 20318-6000; Also: Dr. A.E.R. Woodcock, Chief Scientist,
Synectics Corp, 10400 Eaton Place, Fairfax, VA 22030.

PURPOSE: Explore the use of cellular automata mathematics as a basis for
combat modeling; and to compare the results with Lanchester based models
within the same common software framework. It is intended to bzild command
and control (C2) directly into a model of combat. With this is inind it is
possible to state that when used for: (a) Analysis, it is primarily a
research and evaluation tool directed at exploring new ways of modelling unit
interaction by obtaining maximum combat structure from a minimum of rules and
unit interactions; and that when used for: (b) Training and Education, it is
directed at sharpening the gamer's insights into the role of C2 in combat and
to provide new avenues for building higher level models.

DESCRIPTION: This model has features not captured by the standard categories
under this heading. It works as follows: Combat may be conducted for small
unit configurations either under the control of stochastic Lanchester
Equations, or under the control of cellular automata rules. The stochastic
treatment of Lanchester modelling means that a family of outcomes is generated
and displayed on the screen according to certain termination of conflict rules
based in turn on absolute, proportional or catastrophe theory based logic.
These may be compared with results from a cellular automata, which is the
mathematical study of cells whose future is totally determined by the actions
of neighboring cells. Using point and click (or a special input language) two
deployments are constructed and engage according to parameters set by the
user. The action may be interrupted and Parameters reset without restarting.
A considerable number of classical encounters (pre-modern) have been
successfully simulated givinq insight into the role of doctrine and training
as a base for C2.

CONSTRUCTION:
Human Participation: The workbench can be used with or without

intervention.

Time Processing: Based on the periodic update of the entire automata.

Treatment of Pandomnesp: Basically stochastic.

Sidedneps: Two-sided and asymmetric with both sides reactive.

I-IMITATIONS: These are set by the prototype nature of the "game board" which
is a subset of the Macintosh screen although an offshoot developed in Sweden
has eliminated this difficulty using a SON wcrkstation.

PLANNED IMPRCVEMENTS AND MODIFICATIONS: The workbench is a prototype and is
under examinatioil by laboratories in the U.S. and abroad.

! NPUT: Point and click deployment plus direct screen input of a dozen or so
parameters.

OUTPUT: Screen display of results.
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HARDWAPE AND SOTWARE:
QrCvpu=: Early versions on VAX and DOS based machines. Cuirently

configured for Macintosh IIx. It has been ported to the SUN
machines.

storage: N/A.
Peripferals: N/A.
ILanauge: PASCAL.
Documentation: A user's guide and final report exist. It may be used with

the aid of a "README" file.

SECURITY PLASSIrIQATON Unclassified.

GENERAL ,AA
Data Base: A few minutes on a Macintosh IIx.

Users: J6 and various C2 laboratories
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TITLE: EMC2 - E&S Corp. Model of Close Combat.

DATE IMPLEMENTED: 1984 (Updates through 1991).

MODEL TYPE: Analysis.

PrOPONENT: Electronics and Space Corp. (E&S Corp.), 8100 W. Florissant,
St. Louis, MO 63136.

POINT 0 CONTACT: Gus Zenker, 314-553-4635, (FAX) 314-553-4750.

PURPOSE: EMC 2 is a research and evaluation tool ueed to analyze ground and
helicopter ccmbat system performance and operational effectiveness in
realistic, close combat, battlefield environments. Its very high resolution
allowb investigation and comparison of subsystems to include electromagncLic
and acoustic spectral sensors; fire control, weapons and munitiono; system
survivability and mobility.
DESCRIPT ION:

Domain: Land, air.

Span: Local up to brigade-sized area of operation.

Environment: Digitized terrain, weather effects played implicitly through
sensor and mobility performance; dynamic generation of smoke and dust and
acoustic backgrounds due to combat activities.

Force Composition: Combined arms elements from task force to individual
soldier level with normally associated ground based und aerial fire support,
Red and Blue.

Scove of Conflict: Conventional, close combat with associated fire suppnrt.

Miscion Area: Heavy and light close combat, fire support, attack helicopter
operations.

Level of Detail of Processes and Entities: Very high resolution, explicit
simulation of system/subsystem operations. A "system" may have different
numbers and types of sensors, weapons, munitions and communications devices
each of which will be simulated individually and be subjacted to damage,
destruction or suppression. Each system may have its own out of tactics and
decision rules. The processes of target acquisition, engagement, damage
assessment, communications, ground movement/air flight, decision
making/command and control are all explicitly simulated.

CONSTRUCTION:
Human Participation: Not required but may be run in an interruptable mode

to permit human decision making.

Time Processing: Dynamic, event-sequenced.

Treatment of Randomness: Deterministic, expected value.

Sidednemss: Two-sided, symmetric.

.LIMITATIONS: 100 systems on each side.

PLANNED IMPROVEMENTS AND MODIFICATIONS: improved treatment of dismounted
infantry combat; incorporation ot Mcnte Carlo stochastic mode.

INPUT: Digitized terrain, force organizati.ons and scheme of maneuver,
detailed performance of systems and subsystems played.
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QUTPUT: Tailored computer printouts with statistical analysis am desnied;
graphics permit view of the combat and dynamic battlefield environiment.

HARDWARE AND SOFTWARE:
Comouter(OSI: VAX 11/780 (VMS 5.3) or VAX Station 3100 Model 40 (VMS 5.3).
StoraaoQ: 4000 blocks.
PeriL filst Printer, graphics workstation/terminal.
Languaae: FORTRAN 77.
Documentation? User's Manual Published.

SECURITY CLAS5IFICATION: Unclassified; data typically classified.

E= _aLPA n:
Data 4_•_aa Hours to man-weeks depending on scope of scenario and numbers

and types of systems played.

CPU time Per Cycle: 10-15 minutes with postprocessing for typical
battalion-level scenario of 20 minutes duration.

Data Output Analysis: Hours to man-weeks depending on research issues.

Frecuugn of Use: Three or more major studies per year.

YLeeg: E&S Corp., U.S. Army TACOM.

Co__en: EMC 2 is proprietary software owned by the E&S Corp.
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TITL.: Empires in Arms.

DATF.MPLEMENTED: 1990.

MODEL TYPE: Training and Education.

PROPONENT: Department of History, U.S.A.F. Academy.

SOF CONTACT: MAJ Jeffrey D. Jore, AV 259-2022/3230,
Commercial (719) 472-2022/3230.

PURPOSE: Empires in Arms is used in support of an upper-division course on
the history of the Napoleonic Wars (1792-1815). Designed to expose the
students to the nuances of diplomacy, multi-national coalitions and the
relationship between economics, society, and military policy.

DFMCRIPTION:

Dot'ain: Land and sea.

Spans Europe, North Africa, and the Levant.

Environment: Area-based representation delineated by: 1) national
boundaries, 2) department boundaries, and 3) provincial boundaries. Terrain
such as forests, mountains, marsh, desert and th. like are encountered as well
as cities of various sizes and capabilities for defense and logistical support
activities. Turns are month-to-month with weather affecting operation3 in a
general way in summer and winter turns.

Force Comoosition: Joint and combi.ned forces, partisan and irregular
warfare. Land and naval forces of England, France, Spain, Austria, Russia,
Prussia, and Turkey as well as several minor nations are represented.

Scope of Conflict: Conventional and partisan/irregular warfare.

MissioAre: All conventional and uncc venticnal missions of the era.

Detail of Level of Processes and Entities: Regular and militia infantry
portrayed frorn the brigade to the corps leiel. Cavalry represented at the
division and corps level. Artillery and elite troops as well as partisan and
irregular troops represented from small to large-scale units. Naval
flotillas, battle fleets and transports portrayed. Strategic and tactical
decision-making are continuous. At the tactical level, five standard
offensive and six defensive battle formations (i.e., outflank, probe, cordon,
etc.) are possible as well as river crossing, amphibious and pursuit
operations. The capabilities of individual historical (i.e., Napoleon,
Kutusov, Charles, etc.) leaders (tactical and strategic competence and ability
to exercise command and control over a number of corps sized elements), tyrs
of tLoops (militia, regular, elite or partisan), and unit morale factors are
utilized in combat resolution. Logistics modeled with high resolution.
Nations raise manpower, conduct interstate commerce, raise taxes, plan and
build their force structure, dtial with internal political discontent, etc.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Dynamic, time- and event-stepped model. Progresses
through events at a user specified ratio of exercise time to real time.

Treatment of Randomness: Monte Carlo. Up to two six-sided d. 'e are used to
generate random numbers. Human rAther than machine or computer generated
process.
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Sid-adnees: Two--sided through seven-sided asymmetric all sides reactive.

LIMITATIONS: Does not model individual ship-to-ship fighting.

PLANNED IMPROVEMENTS AND MODIF2.CA•JO: Naval rules enhanced to include
individual leaders, shipbuilding (i.e., yard capacity and the like).
Political rules expanded.

T2_•U,: N/A.

OUTPUT: N/A.

HARDWARE AND SOFTWABI:
Computers None.

SECURITY CLASSIFICATIOQ: Unclassified.

GENERAL DATA:

Freguencv of Uso: Used once per academic year by the U.S.A.F. Academy's
Department; of Histo.ry.

o2mmento Cominercially produced simulation (The Avalon Hill Game Company of
Baltimore, MD) adapted for classroom use.
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TITLE: EMSA - Electronic Multiple Source Analysis.. DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: CA1 Group, RARDE, Fort Halstead, Sevenoaks, Kent TN14 7BP.

DEVELOPER: RAR, JE with support from Logica Defence and Civil Government Ltd.

POINT OF CONTACT: FW Section, CAI Group, RARDE Fort Halstead, Sevenoaks,
Kent, England, P. C. McMahon, 0959-32222 x2353.

PLPL'OSE:

- To perform the task of intelligence analysis. Provided with many fix
repo•' s, each with an emitter position and a position uncertainty ellipse,
EMSA has to provide the clearest picture of which elements of the Electronic
Orbqt have been identified and located. This is principally a data fusion
iunntion.

- Two versions of EMSA have been designed and implemented, they are
known as Algorithmic RMSA (Alg-EMSA) and Knowledge-based EMSA (KB-EMSA).
Alg-EMSA h&s beer. developed to provide the fastest picture possible and to
cope with large quantity of input.

SKB-EMSA has been developed to a stage of providing comparable results
to the Algorithmic apDroach. The benefits of the KB approach have been
recognized as being in the concise expression of domain knowledge required and
in tho flexibility and extensibility of the application.

INPUT: KB-EMS is interactive; hence it can accept ecision making input from. the i.atelligence analyst, and it can maintain multiple views of the given
situation presenting the analyst with the most consistent at any one time. In
addition, the domain knowledge required for the system's application to
intelligence analysis is held in hig; level constraint form. These
English-like statements may be revised readily.

OUPT: Emitter positions and corresponding uncertainty ellipses.

HARDWARI AND SOFTWARE:
Computer: MicroVax II and VAX 11/785 provide the present hardware

base.
St9rage: The system required 20 MBytes of core memory and 100 MBytes

of disk space.
La,2kape: VAX VMS DCL command procedures in support of VAX PASCAL and

Quintus Prolog coding.

GENERAL DATA:

Ereunqcy__4' Use: Very frequently.

Users: EW Section, RARDE Fort Halstead, Sevenoaks, Kent.

Comments: Model limitations: thus fr, the systems have only focused on
single source fuiion. Future development: having reached the stage of
Alg-EMSA perfcrmance with KB-EMSA, the software development program is
altering direction,

E-29



THIS PAGE INTENTIONALLY LEFT BLANK

E-30



TITLE: EMSARS - Electromagnetic Modeling for Scattering Applied to Remote

Sensing.

DATE IMPLEMENTED: 1989.

PROPONENT: Massachusetts Institute of Technology (sýIT), Boston, MA.

WORK SPONSORED BY: CECOM Center for Night Vision and Electro-Optics,
Attn: A4SEL-RD-NV-VMD-TST, Ft. Belvoir, VA 22060-5677.

POINT OF CONTACT: Thoai Nguyen, C2NVEO, DSN 354-4074, Comm (703) 664-4074.

PURPOSE: The EMSARS model is used in the construction of an integrated
simulation model for three dimensional millimeter-wave (MMW) radar scenes with
particular emphasis in ground-to-ground systems, and potentially ground-to-air
systems. Specifically, the EMARS model is used to model targets and their
various features.

DESCRIPTION:
Domain: Target Elements.

Span: Accommodates several different MMW wavelengths (e.g., 35 GHz and
94 GHz) for its predictions.

Environment: EMSARS executes on a Silicon Graphics Workstation.

Force Composition: N/A.

Scope of Conflict: N/A.

Missicn Area: Multi-Sensor 3-Dimensional Scene Generation.

Level of Detail of Processes and Entities: Feature File Construction:
Precise composition and orientation of target data is required to accurately
model the power return.

CONSTRUCTION:
Human Participation: R~quired for processes.

Time Processina: Batch.

Treatment of Randomness: EMSARS is basically a deterministic model.

Sidedness: N/A.

LIMITATIONS: Model has not been validated to completion.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Adding triple-bounce contrioution,
second-level shadowing, and rough surface scattering.

INPUT: Facetized target file, feature map, dielectric coatings of f(atures.

OUTPUT: Power return graph.

HARDWARE AND SOFTWARE:
Computer(OSI: UNIX operating system; operating on Silicon graphics.
Storage: Hard disk required.
Peripherals: Laser printer.
Lanauaae: Believed to be FORTRAN 77, with C subprograms.
Documentation: Available for MIT.
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SECURITY CLASSIFICATION: Unclassified, but restricted distribution to
licensees for the source code of EMSARS. Target files may be classified.

GENERAL DATA:
Data Base: Extensive feature map required for accurate simulation of signal

returns of target and backgrounds.

CPU time per Cycle: Depends on the size ai.d complexity of the landscape and
target.

Data Output Analysis: None provided.

0
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. TTLE: EMUD - Engagement Model update, NonMan (Non-Maneuvering) Code.

MODEL TYPE: Analysir.

PROPONENT: Phillips Laboratory/XPYS, Kirtland AFB, NM 87117.

POINT OF CONTACT: Capt Bruce Gibson, 246-1737.

PURPOSE: An Antisatellite (ASAT) research and eval.ation tool used to
determine the effectiveness of orbiting, non-maneuvering Directed Energy
Weapons (DEW's) against a specified target set.

DESCRIPTION:

Domain: Space.

Span: Global.

Environment: Vacuum.

Force Composition: Only one set of DEW parameters may be run in a given
simulation for up to 10 ASAT weapon platforms; i.e., up to 10 identical DEW
weapons in uniquely specified orbits (maximum number of ASATs can be increased
with a minor code modification).

Scope of Conflict: Either laser or Neutral Partical Beam (NPB) weapons
against a specified target set of up to 200 satellites (maximum number of
target satellites can be increased with a minor code modification).

Mission Area: Control of space.

Level of Detail of Processes and Entities: User enters DEW parameters,. individual target hardnesses (energy deposition required for target negation),
and the orbital elements for each target and ASAT platform. Targets may be
priori.tized, no BM/C3 delay, neither the ASAT or target satellites maneuver.

CONSTRUCTION:
Human Participation: Not required after input file get up.

Time Processing: Time-step with variable step size to iterate to a
specified position error.

Treatment of Randomness: Stouhactic, Monte Carlo. Random number generator
used to advance time to a random valua for the start of the "war".

Sidedness: One-sided.

LIMITATIONS: Maximum of ren ASAT platforms and 200 target satellites,
maximums may be increased with a minor code modification. Simple Kleperian
two-body orbits used, no higher order gravity effects. Lethality value for
each target is fixad, lethality dependence on target orientation is not taken
Intc account, no temporary upset or target deqradatio:. can be modeled. If
more than one ASAT is used, all ASATs must use identLcal DEWs. Neither ASAT's
or targats have maneuver capability.

PLANNED I PqPOill MODIFICATIONS: None, not currently in use.

INPUT: DEW parameters, orbital elements for each target and ASPT platform,
duration of war, individual target hardnesqes, total number of simulations to
be run, whether the start time of the wAr is to be randomiz'-d for each
aimulation.
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OUTPUT: Output file with daia on each ASAT/ta:get engagement in mach
simulation and statistics for the total number of simulations.

HARDWARE AND SOFTWARE:
Computer: Written to be run on a CRAY, can be modified to run on any

system with a FORTRAN compiler.
Storage: Less that 360 KBytes.
Peripheralm: None required other than to show output.
Language: FORTRAN.
Documentation: User's manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

_PU time per Cycle: Total CPU time is input dependent, near real time
result requires a fast system (on order of a Cray).

Data Output Analysis: System performance numbers immediately available from

output.

Frequency of Use: 7nfrequent. Last used in support of a study in 1988.

Users: None at present.

Comments: None.
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TITLE: EMUD - Engagement Model Update, Salloc.. MODEL TYPE: Analysis.

PROPONENT: Phillips Laboratory/XPXS, Kirtland AFB, NM 87117.

POINT OF CONTACT: Capt. Bruce Gibson, 246-1737.

PURPOSE: An Antisatellite (ASAT) research and evaluatizn tool used to
determine the effectiveness of maneuvering space-based Directed Energy Weapons
(DEWs) against a specified target set.

DESCRIPTION:

Domain: Space.

Sean: Global.

Environment: Vacuum.

Force Composition: only one set of DEW parameters may be run ii a given
simulation for up to 5 ASAT weapon platforms; i.e., up to 5 identical DEW
weapons in uniquell specified orbits (maximum number of ASATs can be increased
with a minor code modification).

Scope of Confl c_: Either laser or Neutral Partical Beam (NPB? weapons
against a specified target cet of up to 50 satellites (maximum number of
target satellites can be increased with a minor code modification).

Mission Area: Ccntrol of space.

Level of Detail of Processes and Entities: User enters DEW parameters,
individual target hardnesses (energy deposition required for target negation),. and the orbital elements for each target and ASAT platform. Targets may be
prioritized, no BM/C3 delay, ASATs have some maneuver capability, target
satellites do not maneuver.

CONSTRUCTION:
Human Partic~iation: Not requirad after input file set up.

lime Processing: Time-step with variable step size to iterate to a
specified position error.

Treatment of Randomness: Stochastic, Monte Carlo. Random number generator

used to advance time to a random value for "war".

Sidedness: One-sided.

LIMITATIONS: Maximum of 5 ASAT platforms and 50 target oatellites, maximums
may be increased with a minor code mcdification. Simple Kleperian two-body
orbits used, no higher order gravity effects. Lethality value for each target
is f.xed, lothality dependence on target orientation ic not taken into
account, no temporary upset or target degradation can be modeled. If more
than one ASAT is used, all ASATs must use identical DEW's. ASAT maneuvers
selet.ted to minimize cost, ASAT does not engage other available targets while
maneuvering towards a selected target. Experience has shown that this is not
a good code to simulate a target-rich war.

PLANNED IMPROVEMENTS AN MODFIjfATIONq: ;.one, not currently in use.

INPUT: DEW parameters, ASAT delta V and guidance accuracy, orbital elements
for each target and ASAT platform, duration of war, individual target
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hardness, total number of simulations to be run, whether the start time of the
war is to be randomized for each simulations.

OUTPIT: Output file with data on each ASAT/target engagement in each
simulation and statistics for the total number of simulations.

HARDWARE AND SOFTWARE:
Compuier: Written to b" rur. on a CRAY, can be modified to run on any

system with r FORTRAN compiler.
Storace: Less than 360 KBytes.
PBripheralst None required other than to show output.
Lanquuae: FORTRAN.
Documentation: User's manual.

SECURITY CLASSIFICATION: Unclassified.

GENERJAL DATA:
Data Base: N/A.

CPU time D yt: Unknown. Total CPU time is input dependent, near real
time results xequires a fast system (on order ) a Cray).

Data Outuvo•, p: System performance numbars immediately available from

output.

Freauency ___Ypq: Infrequent. Last used in• support of a study in 198[

Users: None at present.

Comments: None.

I3
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J. TTLE: End-Game.

DATE IMPLEMENTED: 1983, upgraded 1987.

MODEL TYPE: Analysis.

PROPONENT: Vitro Corporation, 14000 Georgia Ave., Silver Spring, MD 20906.

POINT OF CONTACT: A.J. Ondrish, (301) 231-2097.

PURPOSE: End-Game is used by engineers and analysts to evaluate the terminal
phase of a missile versus a target (aircraft/miasile) engagement.

DESCRIPTION:
Domain: Air.

Stp_•: Area of intercept.

Environment: Air.

Force Composition: One SZANDARD Missile (SM) versus one aircraft Ir
missile.

Scope of Conflict: Conventional warhead on SM.

Missiora_..Aje: AAW.

Level of Detail of Processes ane Entities: This model consists of an
interactive graphics program that generates a 3-dimensional picture of the
intercept showing both the target and the missile. The advanced graphics
program takes about 1 minute 20 seconds to develop the image and about 18
seconds to redraw the image. Redrawing may use one or more of the optional
features available, such as zooming, target translation, fuze radar cone
alteration, and shading. Image is multi-color, with multi-views, as desired.
The graphic display uses a missile-centered coordinate system that provides
hidden line remo~al.

CONSTRUCTION:
14man Participation: Not required.

Time Procespinq: static.

Trearment of Randomness: Deterministic.

Sidedness: ';M versus target.

LIMITATIONS: Hidden line removal has not been completed.

PLANNED 2.MPRVEMENTS AND MODIFICATIONS: N/A.

INPUT: This model is incorporated in:o the TOTAL ROUND wodel for simulation
of SM trajectories, It uses the output of TOTAL ROUND, which are kinematic,
as well an geometric quantities such as target or misrile velocity.

OUTPUT: Gruphics

hARDWARK AND SOFo WAE:
r • HP 9845C and HP 9020C.

Storame: 170 KBYTES.
P iher,_t .- : Screen copier desirable.
Language: HP Rocky Mountain Basic.
D2cument~tjjon: Clear notes.
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SECURITY CLASSIFICATION: Unclassified.

GENERAL DATI :
Data Base: Program has 2000 lines of code.

CPU time per Cycle: The HP9845C requir:es I minute 20 seconds to develop
image and 18 seconds to vedraw the image after modificaticn. The HP 9020C
requires less time.

Data Output Analysis: N/A.

Freauencv of Use: Occasionally needed during fuze sttudies.

Users: Vitro uses End-Game in support of NSWC, JHU/APL, and NAVSEA.

Comments: N/A.
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O flT.L : Engage.

JATE IMPLEMENTED: 1977.

kODEL TYPE: Analysis.

EIROPONENT: Air Force Center for Studies and Analyses (AFCSA/SASB), The
Pentagon, Rm 1D380, Washington, DC 20330-5420.

POINT OF CONTACT: Maj John Rolando, AFCSA/SASB, ext. 79804.

11URPOSE: Engage estimates the probability of detection and conversion that an
air interceptor will detect &nd convert on a penetrating air vehicle.

E.ESCRPT ION:
Domain: A

Span: Individual.

Environment: Terrain can be varied by ,ehiiJging the backscatter coefficient
(varies the clutter).

Force Composition: One penetrator and one interceptor.

Scope of Conflict: Conventional or nuclear.

Mission Area: Strategic or tactical air interdiction.

Level of Detail of Processes and Entities: The entity is individual aircraft
or cruise missile, and the process is movement.

* CONSTRUCTION:
Human Participation: Required only for setup of parameters.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: No electronic Countermeasures, constant speed for penetrator and
interceptor, and radar probability of detection and conversion only (no IR or
visual).

PLANNED IMPROVEMENTS ANU MODIFICATIONS: None.

INPUT: Speeds, radar cross section, altitude, clutter, kinematics, single
sweep detection probability, .)ther radar performance factors, and signal-to-
ncise criteria.

OUTPUT: Printout of probability of detection and conversion from various
attack axes.

HARnWAR! AND SOFTWARE:
Computer: IBM 3081 or a VAX 11/780.
StoFgame: N/A.
Peripherals: N/A.
Language: FORTRAN 1i exterded.
Documentation: Engaae User's Manual.

EUIT CLASSIFICATION: Source code is unclassified.
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GENERAL DATA:

Dat! Base: Few hours.

CPU time per Cvcle: A typical case takes about one real-time minute.

Data Output Analvsis: One week.

Frequency of Use: Varies d&pending on SASB analytic requ:. :Iments.

User•: SASB.

Comments: None.
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.U=: EO-SIM - Electro-Optic Simulation.

S DATE IrPLEMENTE: 1989.

MODEL TYPE: Electro-optical sensor image simulator.

PROPONENT: Night Vision Lab.

POINT OF CONTACT: John Horger, AV 354-5845, Comm (703) 664-5847.

PURPOSE: EO-SIM is used for comparative analysis of FLIR sensor design.

DESCRIPTION:
Domain: Scanning and storing thermal imagers. Extendable to TV and near !R

imagers.

San: Covers wavelength region from 0..5 to 12 microns. Wavelength region
can be extended.

Environment: Simulation is run otA a PC or a UNIX workstation in a
laboratory. The sensor can be used anywhere.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Pr-ocesses and Entities: N/A.

CONSTRUCTION:
Human PartEicipation: Human supplies input digital image and numerical

values for sensor parameters and geto aa output simulated sensor i.nage.

Time Processin_: Output is an image sequence with time varying noise
appropriate to the sensor. Frames are stored on hard disk and displayed with
a speed dependent on the disk access and video monitor. Each input image is
processed for about 2 minutes on a Sun workstation bofore being stored on hard
disk.

Treatment of Randomness: Noise is added at the detector output. Noise
amplitudes are random Gaussian variables. A 3-D noise description is used.
This consists of seven noise terms: (1) horizontal; (2) vertical;
(3) temporal; (4) hori-ontal-vertical; (5) horizontal-temporal; (6) vertical-
temporal; and (7) horizontal-vertical-temporal.

LIMITATIONS: Parameter choice wan clow processing speeds. Image qizp can be
limited b-' available memory. Simulation assumes a linear system and makes
other approximations. Simulation does not include atmospheric ,offects.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Check supplies inputs for
reasonableness. Gain and level controls, Improve documentation.

INPUT: I-nage and sensor parameters.

OUTPUT: A simuldted monochrome image.

HARDWARE AND SOFTWARE:
Computer: Works on a PC under DOS. Works on a SUN workstation under

UNIX.
Storage: Minimum storage required is 3 Meg cf disk space and 640 K of

RAM.
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gpripheral: Needs 8 bit video display; i.e., 256 gray levels.
Language: C.
Documentation: Minimal dcicumentation exists at this time.

SECURITY C-SSIFI=C!TO: The work is unclassified.
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TITLE: EOVAC - Electro-optical Vulnerability Assessment Code.

DATE IMPLEMENTCD: 1988.

MODEL TYPE: Analysis.

PROPONENT: HQ AFOTEC/OAN (Modeling & Analysis Division) Kirtland AFB, NM
87717-7001.

POINT OF CONTACT: Ms. Cheryl Black, AV 246-1938.

PURPOSE: EOVAC is used for laser threat engagement modeling and system
vulnerability assessment.

DESCRIPTION:
Domain: Land and air.

Span: Any theater depending on the data base. Currently, the data base is
limited.

Environment: Laser threat damage and influences of battlefield visual
obscurants. Day and night conditions.

Force Composition: BLUE vs. RED.

Scope of Conflict: Conventional •i~rfare, few-on-few engagements; emphasizes

optical and electro-optical susceptibility and vulnerability.

Mission Area: All conventional missions.

Level of Detail of Processes and Entities: Depends on the level of detail of
systems description in the data base. Retinal damage and battlefield
o)-,scurant effects are highly detailed.

CONSTRUCTION:
Human Participation: Needed prior to runs for scenario description and

after run is complete to interpret results.

Time Processing: 10 times slower than real time.

Treatment of Randomness: All attrition based or! direct computation of
probabilities of detecting identified hit (time lapsed). Monte Carlo
determination of results (user option).

Sidedness: Two-sided, reactive model.

LIMITATIONS: Data base is currently very limited.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Build data base and graphics.

INPUT: Terrain, weapons description and location, and vulnerabilities
definitions.

OUTPUT: Retinal damage (eyes); laser damage, BLUE and RED movements during
engagement; probabilities of detect, id, hit, kill; and misa distances.

HARDWARE AND SOFTWARE:
Computer: VAX 11/785 or comparable machine (VMS).
Storage: 1500 blocks (10 MB).
Peripherals: VT100 terminal, printer.
Language: FORTRAN 77.
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Documentation: User's manual, data base specifications, and maintenance

manual.

SECURITY CLASSIrICATION: Depends on data base (unclassified or secret).

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: 15 minutes to 1 hour of CPU time.

Data Output -7alvsis: Depends on site of engagement and options played.

Freauencyof Use: Currently testing and verifying code.

Users: HQ AFOTEC/OAN, AFCSA/SAGR (new), and AFWL.

Comments: N/A.
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TITLE: Error Analysis Using Multiple Ellipse Techniques for Use on Airborne

Vehicles.

DATE IMPLEMENTED: 1988.

MODEL TYrE: Analysis.

PROPONENT: CECOM AMSEL-PL-SA, Fort Monmouth, NJ 07703-5000.

POII:T OF CONTACT: Ms. Valerie Ingels, (201) 532-4381, AV 992-4381.

PURPO3E: This research and evaluation tool enables an analys- to use the
Error Analysis Model (ERAN) to perform an error aralysis of a line-of-bearing
target location system using multiple ellipse techniques.

DESCRIPTION:

Domain: Any combination of the identified itOms.

Span: Local.

Environment: N/A.

Force Composition: Component and element.

Scope of Conflict: Conventional.

Mission Area: Air, land, and sea.

Level of Detail of Procesves and Entities: N/A.

CONSTRUCTION:
Human Participation: Required for input data.

Time Processing: Static.

Treatwent of Rlandomness: Stochastic, direct computation.

Sidedaess: One-sided.

LIMITATICNS: Single target.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Angle measurement, error-of-sensor, and other data identified in the
31 May 1988 user's guide and program documentation.

OUTPUT: Statistically analyzed data and other analysxs (see 31 Pay 1988
user's guide and program documentation).

HARDWARE AND SOFTWARE:
Computer: Any.
Storage: Minimum storage required.
Peripht.rals: Printer.
Language: FORTRAN.
Documentation: The ERAN model documentation includes a user's guide auwi

program documentation manual that is located a,- the CECOM
P&O Directorate, Fort Monmouth, NJ.

SECURITY CLASSIFICATION: Unclassified.
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GENE RALDT•:z

Pata Base: N/A.

CPU time ger Cycle: Negligible.

Pata Output Analysis: Computer output is self-instructive and complete.

Freauenry of Use: N/A.

Userq: CECOM Center for Electronic Warfare/Reconnaissance Surveillance and
Target Acquisition, Fort Monmouth, NJ.

Comments: N/A.

0
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TITLE: ESAMS - Enhanced Surface-to-Air Missile Simulation.. DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: Air Force Studies and Analyses Agency (AFSAA/SAG), Pentagon,
Bin 1D380, Washington, DC 20330-5420.

POINT OF CONTACT: Maj. Fraley, DSN 225-5550 or Commercial (703) 695-5550.

PURPOSE: ESAMS generates one-on-one probibilities of kill for BLUE aircraft
versus RED surface-to-air missile systems. The results are used in higher
level survivability analyses to evaluate weapon system effectiveiess.

DESCRIPTION:
Domain: Air and land.

Span: Individual.

Environment: Terrain relief and sea states.

Force Composition: Element.

,ý,ope of Conflict: Conventional.

Mi3sion Area: Supports all mission areas that encompass survivability of
penetrating aircraft encountering surface-to-air missile systems.

Level of Detail of Processes and Entities: Single aircraft versus single
missile system. Attrition.

* CONSTRUCTION:

Human Participation: Not permitted.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Stochastic, Monte Carlo (also has a deterministic
mode,.

Sidedness: One-sided.

LIMITATIONS: Scenarios are limited to single aircraft or to two-ship
formations.

PLANNED IMPROVEMEN2S AND MODIFICATIONS: Improved waveform modeling, addition
of new SAM systems, improved ECCM modeling, improved user friendly interface.

INPUT: Aircraft radar and infrared cross sections, aircraft and component
vulnerability characteristics, radar characteristics, mnissile performance,
aircraft performance, aircraft flight paths, terrain data, electronic
countermeasures characteristics.

OUTPUT: Computer printouts of missile and target flight paths and detailed
endgame analys. ., plots, raw data, and statistically analyzed data. Outputs
can be analyzed using GRIPS graphic interface tool.

HARDWARE AND SOFTWARE:
Computer: IBM 3081 (MVS), VAX 11/780 (VMS), CDC CYBER, SUN (UNIX)

FORTRAN 77.
Sýraqe: Requires 10 MB available memory.
Language: FORTRAN.
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Documentation: Documentation available from SURVIAC (Model Repository),

Wright-Patterson AFB, OH.

SECURITY CLASSIFICATION: Secret/NoForn/WNINTEL with basic data sets.

GENERAL DATA:
Data Base: Vavies from one hour to several days depending on the data file,

availability of the input data, and expertise of the user.

CPU time Per Cycle: Depends on the complexity rf t£e SAM and the scenario.
One shot typically takes approximately five minutes. Adding terrain, ECM, and
complex waveform options will increase run time.

Data Output Analysis: Minutes to days depending on the application.

Frequency of Use: Daily.

U : AFSAA/SAG, AFOTEC/OA, ASD/EN, HQ SAC, NWC, NADC, FTD, others.

Cominents: ESAMS can be linked to other models/analysis processes such as
TAC REPELLER ACES/PHOENIX, SUPPRESSOR, and PENETRATOR.
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TITLE: ESIM - Evolutionary Surface-To-Air Missile Simulation.. DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: Hughes Aircraft Company, Missile Systems Group, 8433 Fallbrook
Avenue, Canoga Park, CA 91304.

POINT OF CONTACT: R.A. Davison, (818) 702-3118; E.M. Fairly, (818) 702-2617;
K.H. Henry, (818) 702-1599.

PURPOSE: ESIM is a flexible many-versus-many air defense research and
evaluation tool. It is designed to evaluate the effectiveress of mixes of air
defense systems and interceptors against realistic threat scenarios. ESIM is
used in conjunction with digital terrain analysis tools and graphics replay
tools for evaluation of tactical air defense architecture concepts. The
principal analysis applications of ESIM include weapon systems development,
system effectiveness, and force capability and requirements an"'oent.

DESCRIPTION:
Domain: Land anj air.

Span: Accommodates theater air defense activities depending on data base.
Data bases include several worldwide geographical areas.

Environment: May include terrain features such as elevation, trees, hills
and cities.

Force Composition: Blue and Red force weapons elements (weapon, rensor, C3,
air threats, etc.).

Scope of Conflict: Guided missiles (passive, inertial, semi-active), ADA
guns, airbreathing threats and anti-ballistic missiles.

Mission Area: hir defense, defensive counter Air.

Level of Detail of Processes and Entities: Eititles include guided
balli'stic missiles, fire-units, ground sensors, formation of aircraft, and
commaid and control communication systems.

CONSTRUCTION:
Human Participation: There is no human participation. Once the model is

executed it cannot be halted or interrupted.

T ime Processing: ESIM is a dynamic, event-stepped and continuou3 process
model.

Treatment of Randomness: ESIM utilizes a Stochastic, Monte Carlo method of
randomness.

Sidedness: Two-sided, asymmetric, BLUE reactive.

LIMITATIONS: Computer resources limit the number of players. Although ESIM
was primarily designed to model ground-to-air scenarios, it also models air-
to-ground scenarios. Air-to-air capability is somewhat limited.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The model is contgnually being
improved and enhanced.
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INPUT: The input to the ESIM model consists oi a detailed description of the

setup of the air defense battle scenario. The types and number of nats,
aircraft, sensors, launchers and missiles are specified in the input as well
as other scenario inputs such as firing doctrine, target flight plans, line-
of-sight coverage, time delays, digital terrain and mRsk/unmask times.

OUTPUT: The ESIM model coutputs a final disposition for each missile,
including target range at launch and range at intercept. An event by event
account of the engagement is available when desired. A statistical summary of
several effectiveness measures is provided for each scenario. Histograme of
detection, track, launch, and intercept range are also pro,(ided. Computer
graphic replay ot a combat scenario is available.

HARDWARE AND SOFTWARE:
Comiuter(OS): ESIM is designed to run on a VAX (8800, 8650, 3000) computer

with a VMS operating system.
Storage: 4 Megabytes: programs; inputs; terrain LOS data; outputs.
Peripherals: Printer and teuminal.
4ancuaciq: ESIM consists of approximately 30K lines of SIMSCRIPT 11.5

code. It also interfaces with FORTRAN routinei.
Documentation: ESIM Jueres Manual, July 1991.

ESIM Programmer's Manuxl. July 1991.
ESIM Overview Briefing, March 1991.
Macintosh Computer Graphic Replay Demuoi.ration.

SECURITY CLASSIFICATION: The model is unclassified.

GENERAL DATA:
Data Base: Depending on the complexity of the scenario, the preparation of

a data base can vary from a couple of days to a month.

CPU time per Cvcle. A very short run can be completed in less than 30
seconds of CPU and large, extensive runs can easily exceed over eight hours of
CPU time. Typically runs average 20 minutes of CPU.

Data Output Analysis: Postprocessor aids in analysis of output. Computer

graphics play scenario events.

Freauency of Use: Weekly.

Users: Hughes Aircraft Company.

Comments: Various ancillary computer program3 support ESIM use.
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TITLE: EWS - Electronic Warfare Simulation.

DATE IMPLEMENTED: 1976.

MODEL TYPE: Analysis.

PROPONENT: CAl Group, RARDE, Fort Halstead, Sevenoaks, Kent, TN14 7BP.

DEVELOPER: RARDE with support from Logica Defence and Civil Government Ltd.

POINT OF CONTACT: EW Section, CAI Group, RARDE Fort Halstead, Sevenoaks,
Kent, England, P. C. McMahon, 095ýv-32222 x2353.

PURPOSE: Communication system studies using models of communication iystems,
EW equipments and electromagnetic environment.

QESCRIPTIO_: The Electronic Warfare Simulation (EWSj is used to investigate
the performance of electronic systems on a battlefield. It is interactive in
the sense that side can try to optimize its capabilities, within a changing
environment, by aajusting parameters such as position, antenna hvight, power
and frequency.

INPUT: The EWS takes as input snapshots of the scenario of inturest,
communications and non-communications set details and system specifications,
plus corrosponding digital terrain data. Eech snapshot represents a
deployment up to Corps size at a given instant of interest within the
scenario.

OUTPUT: The EWS can provide communications performancc metrics for a variety
of electromac ietic environments. More often use is made of built in
statistical simmary functions giving performance at the network level.

* HARDWARE ArD 9OFTWARE:
Computer: The' EWS requires 20 MBytes of core memory, is run

efficit,,tiv in a virtual memory environment. It is
presently based! nn a VAX 6000-440, though with corresponding
run time penalties, ix :ay be configured onto a VaxStation
3100 with 24 MBytes of memory.

Storage: It requires at least 150 MBytes cr d&sk space. The present
system uses DEC RA90 drives, providing a total of 7.6 GBytes
disk capacity.

Lanouape: VAX FORTRAN; uses supporting VMS DCL command files.

GENERAL DATA:
Data Base: Typical run-rates on the VAX 6000-440 are 15:1 real time.

CPU time Per Cycle: 15 minutes of real time to 1 minute of simulated time.

Frequency of Use: Very high. The EWS is under constant development to
answer the needs of multiple studies.

Users: EW Section, RARDE Fort Halstead, England; EW Section, ORAE, Canada.

Comments: Release version at time of compilation is Version 3.0.
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TITLE: FAASRAM - Facility Air Attack Requirements Assessment Model.

O DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysi3.

PROPONENT: Naval Facilities Engineering Command.

POINI_Q. CONTACT: Naval Civil Engineering Laboratory, JZM. i•rritto,
AV 551-1243 or Commercial (805) 982-1243.

PURPOSE: Perform detailed facility damage assessment from air attack.

DESCRIPTION:
Domain: Land.

Span: Base level.

Environment: Model of base including pavements, buildings, utilitiel, and
resources.

Force Composition: Joint Red and Elue.

Scope of Conflict: Air attack.

Mission Area: Conventional weapons.

Level of Detail Processes and Entities: Detailed base assessment of damage
using Monte Carlo iteration and NCEL damage functAon.

CONSTRUCTION:
Human Participation: Model input and threat iefinition.

Time Processing: Progresses through time phased air attacks.

Treatment of Randomness: Uses weapon REP, DEP and CEP, weather and other
variables such as ground defense.

Sidedness: One-sided.

LIMITATIONS: PC-Based System.

PLANNED IMPROVEMENTS AND MODIFICh:IONS: Further work in utility systems and
damage function. Currently under development.

HARDWARE AND SOFTWARE:
Computer: MSDOS 286/386.
Storage: 640K.
Peripherals: Printer and Plotter.
Lanqua•w C.
Documentation: Under development.

SECURITY CLASSIFICATION: Model without data "Unclassified."

GENERAL DATA:
Time Requirements: Varies with detail.
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TITLE: FACTS - Fleet AAW Model for Comparison of Tactical Systems.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: Weapons Effectiveness Branch (Gil) of the Systems Analysis
Division, Naval Surface Warfare Center, Dahlgren, VA 22448-5000.

POINT OF CONTACT: Mr. James Elmlinger, AV 249-8851, Comm (703) 663-8851.

PURPOSE: FACTS was developed to satisfy a need for a software tool that would
be capable of investigating the effectiveness of Naval AAW weapon system
concepts and upgrades while being simple enough to implement on high
performance microcomputers. FACTS is primarily an AAW firepower model with
multi-ship, multi-layer, multi-threat, and mul.i-raid capabilities. It will
accommodate multi-layer shipboard defenses against varied threat types.
Different firing doctrines and layer selection algorithms may be implemented
for each ship.

DESCRIPTION:
Domain: Sea and 2ir.

Span: Has been used to model a single ship defending itse] as well as a
task force (SAG, 2 CV Battlegroup, etc.) engaged in AAW.

Environment: No explicit model of the environment is used. Thk effocts of
certain phenomena can be accounted fo; jy adjusting system performance
parameters (e.g., detection range, probability of kill, etc.).

Force Com osition: Joint and combined forces, BLUE and RED.

Scope of Conflict: Conventional AAW. Considers BLUE shipboard systems and
RED ASCMs only. The Outer Air Battle is not modeled, and there are rno
provisions for modeling aircraft.

Mission Area: AAW.

Level of Detail of Processes and Entities: The lowest BLUE entities modeled
include missiles/bullets, launchers, and sets of illuminators and midcourse
channels. The lowest RED entity modeled is an ASCM. Missile flyout is
handled by a range/t,.me-of-flight table, while missile kinematic capability is
modeled by two hemiellipsoids which define the missile's min and max intercept
boundaries. Launchers are ;haracterized by slew time, firing rate, reload
delays, and magazine capacity. If required, sets of illuminators may be
defined for eich defensive layer on a ship, or a single set may be shared
between the primary ard secondary layer. A single set of midcourse channels
may be specified for each ship. Detection and tracking of RED ASCMs is
handled with fixed detection ranges for each ship/threat-type combination and
with either 3 fixed or a random time to establish a firm track. In addition,
user spec:.fiad initial reaction delays and track rchannel limitations impact
the ability of a ship to establiah a firm track. ne RED ASCM itself is
modeled as either a 1, 2 or 3 leaged trajectory t-t- -•ier with a range-to-
impact/time-to-go table. The end-game is han~iled with a probability-of-
kill/intercept-range table.

CONSTRUCTION:
Hi.man Participation: Not required and ;not permitted.

"ime Processilij: FACT3 is a dynamic, event-stepped model.

Treatment of Randomness: Stochastic, Monte Carlo model.

* F-3



Sidedness: Two-sided, asymmetric model. Nonreactive threat.

LIMITATIONS: At most two integrated weapon systems per ship plus one point-
defense system. No explicit coordinAtion algorithm. Number of entities islimited only by the amount of virtual memory available.

PLANNED IMPROVEMENTS AND MODIFICATIONS:

INPUT: Weapon/threat descriptions, scenario data.

OUTPUT: Tables of summary statistics and a file containing a eatailed event
chronology for each replication. The latter is used as a data basje for
various postprocessors.

HARDWARE AND SOFTWARE:
Comput.er(OSI: VAX 11/780 and MICROVAX II (VMS).
Storage: >22000 blocks (about 1 Meg.', 20000 blocks typically.
Peripherals: Printer, Tektronix graphics terminal (optional).
Language: PASCAL.
Documentation: FACTS Users Guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Simple scenario requires less than 8 hours.

CPU time ner Cycle: Typically, less than 1 minute.

Data Output Analysis: Cursory look; less than 8 hours.

Freciuency of Use: Currently, used almost every day.

Users: NSWC, NAAW.

Comments: Managed through the FACTS Steering Group (FSG). Continually
updated based on priorities established by the FSG.
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TITLE: FALCON.

DATE IMPLEMENTED: 1989.

MODEL ±fPE: Analysis.

PROPONENT: U.S. ACDA.

POINT OF CONTACT: CDR R.J. Larkin, U.S. ACDA, Operations Analysis Group,
320 21st St. NW, Washington, DC 20451.

PURPOSE: FALCON is uaed to analyze strategic force postures and strategic
targeting doctrines.

DESCRIPTION:
Domain: Abstract.

Span: Global.

Environment: N/A.

Force Composition: Blue or Red Strategic Forces (ICBMs, SLBMs, Bombere).

Scope of Conflict: Strategic nuclear.

Mission Area: Strategic missions.

Detail of Level of Processes and Entities: Individual strategic nuclear
delivery vehicles.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Static.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: Rigid input data format, limited output tables.

ANPUT: Force structures, weapons characteristics, scenario, target
characteristics.

OUTPUT: Computer printouts of weapon allocations and estimatda damgye.

HARDWARE AND SOFTWARE:
Computer: IBM compatible PCs, VAX minicomputer.
Storage: Approximately 300 kilobytes for source code and 400

kilobytes for model execution.
Peripherals: Standazd text printer.
Language: FORTRAN 77.
Documentation: RAND note N-3195-AF.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:
Data Base: Initial Data base: 3 hours. Changes: 10-15 minutes.

CPU time ver Cvcle/ Total exec,•tion time for moderate problems (20 weapon
types, 60 target optctives) - approx. 1.5 minutes.

Data Output •%npv•i•_• 30 &J ,utes.

Freguency of Use: During Studies, 10-20 times daily.

Users: RAND, U.S. ACDA.

0
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TITLE: FASAM - Force Attack Static Analysis Model.

DATE IMPLEMENTED: Version 1.0 December 1990, and version 1.1 August 1991.

MODEL TYPE: Analysis.

PROPONENT: Operations Research Division, SHAPE Technical Centre, Oude
Waalsdorperweg 61, P.O. Box 174, 2501 CD, 's-Gravenhage, The Netherlands.

POINT OF CONTACT: N. M. Harris, Tel: (070) 3142311; FAX: (070) 3142111.

PURPOSE: FASAM is a static tool, which may be used to allocate assets to a
predetermined set of objectives. This allows a given weapon distribution to
be analyzed to determine potential shortfalls and surpluses.

DESCRIPTION:
Domain: Abstract domain whici. may be used to represent air, land, or sea

operations.

Span: From regional to theatre.

Environment: No representation of terrain, cult, A¶, or weather.

Force Composition: Joint and combined forces, Blue and Red.

Scope of Conflict: Weapon effectiveness is user specified. Therefore, the
model is suitable to assess conventional, special, or rear area weaporn.

Mission Area: Any mission, that can be described by linear objectives and
effectiveness measuies, may be reprasented

Level of Detail of Processes and Entities: Entities are described by
position and a linear measure of 'effectiveness' or 'hardness'. Therefore,
any collocated elements with similar effectiveness/hardness characteristics
may be represented by singlc untities.

CONSTRUCTION:
Human Participation: Not req,.ired or permitted.

Time Processing: Static.

Treatment of Randomness: Deterministic - no random representation.

Sidedness: Without interaction two-sided symmetric, or one-sided.

LIMITATIONS: Model only suitable for snap-shot analysis. No Red/Blue
interactions or direct representation of factors such as ground base air
defence. DOS operating system provides a limit on number of entities that may
be considered.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Data specifying weapon effectiveness, force multiplier effectiveness,
target locations, weapon locations, and force multiplier locations.

OUTPUT: Ou .,u tables providing suggested optimal allocation of weapons to
targets. Outp;ut- provides details of range limitations, surplus capacity, and
shortfalls. An additional output file is produced, that is formptted for
direct import into a spreadsheet program (Excel).
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HARDWARE AND SOFTWARE:
Computer: Runs on an IBM PC compatible PC under DOS.
Storaae: 2 megabytes - although additional working space is desirable

for input and output files, and compiler for program
modifications.

peripherals: Minimum requirements - 640 kilobytes memory and printer.
Language: Microsoft FORTRAN 4.1.
Documentation: (a) 'FASAM General Description and User Guide', STC TN 368

(b) 'FASAM Program Manual', STC TN 369 (c) FASAM Version 1.1
to be published.

SECURITY CLASSIFICATION: NATO Unclassified.

GENERAL DATA:
Data Base: Time for generation of data base is problem dependent. However

it is not likely to exceed one man month.

CPU time per Cycle: Problem and PC type dependent. Five minutes would be a
typical run time for an 'average' problem on 13M model 70.

Data Output Analvst, s: Tabular summary files, and direct import into PC

based spread sheet. jrograms.

Freauency of Use: It has been in regular use since October 1990.

Users: ORD, SHAPE Technical Centre in support of SHAPE.

Comments: Model performs allor"ti'on by using a linear programming routine.

0
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TITLE: FASTIZS - Force Analysis Simulation of Theater Administrative &nd

Logistics Suppoi-t.

DATE IMPLEMENTED: 1971.

MODEL TYPE: Analytical.

PROPONENT: U.S. Army Concepts Analysis Agency.

POINT OF CONTACT: Mr. Raymond McDowall, DSN 295-0027 or (301) 295-0027.

PURPOSE: The objective of FASTALS is to develop the balanced, time-phased
support force requirements fcr a specified combat force. FASTALS is used
primarily for force planning studies and analysis generally in the context of
the Defense Guidance Illustxative Planning Scenario (DGIPS).

DESCRIPTION:
Domain; Land.

Span: Each run accommodates one theater with a specified combat force in a
combat scenario.

Environment: Theater dep'-....

Force Composition: Specifi-ed by study sponsor and used to generate
requirements for Army logisti.cal units.

Scope of Col1 flict: N/A.

Mission Area: FASTALS is - deterministic computer program that was
developed to generate the time-phased Army support requirements that result
from a given combat simulation.

Level of Detail of Processes and Entities: Support requirements are
generated for each unit type (functional area) including engineer, chemical,
medical, transportation, ordnance, quartermaster, etc., by Standard
Requirements Code (SRC). The workload requirements needed to sustain the
forces are also generated and displayed. Workloads include maintenance,
construction, supply consumption, transportation, patient care, personnel
replacements, other.

CONSTRUCTION:
Human Participation: All inputs are developed by functional area analysts

prior to model execution. No interaction is permitted during model execution.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: No attrition to support units or retrograde movement operations;
single movement of units and supplies from point of arrival to d3stination.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Continue to develop routines to
facilitate and enhance data entry and retrieval.

INPUT: The following data base in magnetic tape form are used: Military
Traffic Management Command weights file, Army MARC Maintenance Data Base,
Force Accounting System unit data, and Consumption factor data (provided on
floppy disks) from the U.S. Army Logistics Center.
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OUTPUT: Force listing is in the form of a time-phased troop list indicating
unit requirements by SRC. 0

HARDWARE AND SOFTWARE:
Computer: UNISYS 1100/84.
Storace: 1.5 megabytes.
Peripherals: Two 9-track, 6150 byte-per-inch tape drives.
Languacie: FORTRAN 77.
Documentation: User's Manual and Programmer's Guide.

SECURITY CLASSIFICATION: Unclassified, without data.

GENERAL DATA:
Data base: One man-month or more depending on size of force and complexity

of theater being evaluated.

CPU time per Cycle: Thirty (30) minutes.

Data outout Analysis: Two weeks or more depending upon theater.

Freauency of Use: Used approximately 30 times per year for record runs.

Users: U.S. Army Concepts Analysis Agency, U.S. Army Logistics Center, U.S.
Army Logistics Evaluation Agency.

Commentu: This model has been used for 20 years to develop the support
force requirements for the Army and is accepted as the standard by which other
models are measure'i.
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.iýLE : FASTGEN 3 - Fast SIotline Generator.. DATE IMPLEMENTED: September 1986.

MODEL TYPE: Analysis.

PROPONENT:

POINT OF CONTACT: SURVIAC (513) 255-4840, AV 785-4840.

PURPOSE: :'ASTGEN 3 is a model for describing the geometry and internal
components of aircraft for use in nonnuclear vulnerakalit.• assessments.

DESCPIPTION:
Domain: Air and land.

Span: Inrividual.

Environment: N/A.

Force Comrosition: Element.

Scope of Conflict: Conventional.

Mission Area: N/A.

Level of Detail of Processes and Entities: FASTUEN 3 is a program to
automate the construction of geometric models of military vehicles. FASTGEN .
can be used to model a vehicle's skin, structure, and internal components.
The geometric model is constructed based on the assumption that al? surfaces
can be described by a series of adjacent trianglen, cones, cylinders, spheres,
and rods. The resultant data is stored for laLer use in vulnerability. computation programs for projectile, fragment, and laser threats.

CONSTRUCTION:
Human Participation: Not required.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: Onc-sided.

LIMITATIONS: FASTGEN 3 models only one target at a time. Body shapes are
approximated using triangles, cones, spheres, or rods.

PLANNED IMPROVEMENTS AND MODIFICATIONS:: None at present.

INPUT: FASTGEN 3 inputs include a binary target description, azimuth data,
and elevation data.

OUTPUT: FASTGEN 3 produces a LOS data file and target summary file. The
target summary file rec9rds possible component interferences and errors
encountered in procesoing geometric target descriptions.

HARDWARE AND SOFTWARE:
Computer: VAX and MicroVAX.
Storage: 100 KB.
Peripherals: N/A.
Language: FORTRAN IV.
Documentation: FASTGEN 3 Ueer's Manual
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SECURITY CLASSIFICATION: Unclassified,

GENERAL DATA:
Data ase:

CPU tLiM Per Cvcle:

Data Output Analvyis:

Frequency of Use:

Users:

Comments: Code a&.d documentation can bv obtainea from SURVIAC.
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TITLE: Fast Stick.

DATE IMPLEMENTED: February 1988.

MODEL TYPE: Training and Education

PROPONENT: Air Force Wargaming Center (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, AUCADRE/WGO, Maxwell AFB, AL 36112,
DSN 493-6618, Commercial (205) 953-6618.

PURPOSE: Fast Stick, a seminar exercise driver, teaches the basic tactical
employment concepts of air superiority, interdiction, close air support, and
reconnaissance.

DESCRIP ION: Fast Stick addrebses basic concepts for planning employment of
tactical air forces. The scenario encompasses the first 72 hours of an air
campaign. Players apply basic tactical employment concepts of reconnaissance,
counter air, interdiction, and close air support.

Domain: Air operations against land und air targets.

§ : Present data base accommodates only a fictional location.

Environment: Fast stick models both day and night operations and weather.

Lqrce Composition: Air assets only.

Scope of C'nf•lic~t: Conventional warfare only.

Mission Area: Conventional mission including: reconnaissance, electronic
warfare, air defense, air offense, close air support; and interdiction.

Level of Detail of Processes and Entities: Tactical Air control Center
Level.

CONSTRUCTION:
Human Partlcination: Required for processes and decisions.

Time Responses: Dynamic time- and event-stepped model.

Treatment of Randomness: Stochastic; attrition and targeting hused on Monte
Carlo determination.

Si•edness: Two-sided, asymmetrical model, with the computer playing the

side of the opposition.

LIMITATIONS:

PLANNED IMPROVEMFNTS AND IUDIDFICATIONS: AFIT is developing a date base-driven
version of the model.

INPUT: Playerc determine role of aircraft (CAS, RECCE, etc.), weapon loads,
mission packaging, target allocation, spares allocation, response to tactical
air requests, and response to enemy attacks.

OUTPUT: Fast Stick produces printed reports on the following subjects:
planned mission summary, air. raft allocation and weapons load nummary, target
summary, and day and night al.craft status reports. It also provides an end-
of-day summary including point total.
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HARDWARE AND SOFTWARE:
Computer WOS1r IBM-compatible MS-DOS machine with floppy and hard-disk

drive storage and 640 kilobytes random access memory. Fast
Stick also requires a printer and monitor (-color is
optional, but preferred).

Storage: Requires 1.0 megabyte for executable and 0.5 megabyte for
disk work space.

Peripherals: Monochrome monitor (color optional) and printer.
Langua~Q•z MS-Pascal and MS-Assembler.
Documentation: User and Maintenance Manuals available.

1SCURITY CLASSIFICATION: Unclassified.

Time Remuirements: Requires about 2 man-weeks to key in new data base.

Data Ban.t Occupies about 80 kilobytes.

CPU time ner Cycle: Not applicable.

Data Outr.ut Aaalvsip: Fast St!.ck includes a monitor program to recover
errors by both system and usev. It also allows for hardcopy analysis.

Ereguencyof Use: Used annually by Air Command and Staff College (ACSC).
Use frequency by other users unknown.

Useg: ACSC; Marine Command and Staff College; and Command and General
Staff College, Ft Leavenworth.

Comment&: Managed through the review and configuration control board at the
AFWC.
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TITLE: FB:B-C(A) - 1irst Battle: Battalion Through Corps (Automated).

DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and Education.

PROPONENT: U.S. Army Combined Arms Command-Training, ATTN: ATZL-CTS-BB, Ft
Leavenworth, KS 66027-7301.

POINT OF CONTACT: CPT John Hughes, (913) 684-3189, AV 552-3189/3395.

PURPOSE: FB:B-C exercises unit commanders and staffs in the control and
coordination of combined arms operations in a simulated combat environment or
Command Post Exercise (CPX). Exercises a unit's tactical SOPs.

DESCRIPTION:

Domain: The model plays land, air and sea.

Span: Any map - theater to local.

Environment: Played on standard maps. Plays day/night. Models roads,
bridges, cities and obstacles.

Force Composition: Any force.

Scope of Conflict: Plays all weapon systems including NUC/CHEM.

Mission Area: Conventional force to corps.

Level of Detail of Processes and Entities: Army to single soldier.

CONSTRUCTION.:
Human Participation: Human participation required for decisions and to

process model.

Time Processing: Static.

Treatment of Randomnessi Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetrical.

LIMITATIONS: No graphics or terrain representatiori. Depends on map board and
unit counters. Is game turn dependent.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Update uver and training
documentation.

INPUT: Movement/critical orders, unit names/locations, resupply, scenario.

OUTPUT: Conflict resolu!tion, battle damages, personnel .And logis~ics, losses
and reports.

HARDWARE AND SOFTWARE:
Computer(OS): IBM compatible PC. MS DOS 3.2 or better.
Storage: 10 megabyte hard disk with a minimum of 5 megabytes free-
Peripherals: Epson-type printer.
Lanquage: Turbo Pascal 5.5
Documentation: Installation guide, Basic Rules and Supplements for play.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:

Data Base: 1 day.

CPU time ter Cycle: Unknown.

Data Output Analysis: N/A.

Users: Commanders and staffs, battalion through cor2s.
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TITLE: FDE - Force Deployment Estimator.

DATE IMPLEMENTED: First prototype dplivezed December 1990. Second prototype
anticipated October 1991.

MODEL TYPE: Analysis.

PROPONENT: Force Structure, Resource, and Assessment Directorate (J-8), The
Joint Staff, The Pentagon, Room ID940, Washington, DC 20318-8000.

POINT OF CONTACT: Ground Forces Branch, CFAD, (703) 63.4-4767.

PURPOSE: FDE is a force deployment model which is designed to provide a first
cut estimate of the feasibility of a desired deployment of ground, sea, and
air forces and their sustainment world wide.

DESCRIPTION:
Domain: Air, land, and sea. Geography represented as distance and transit

time. Ports/airports represented as loading/unloading times and capacities.

Span: Theater or z);ultithfvater. Simultaneous 'ultitheater capability.

Environment: Time, distance, and capacity paramatcrs can be adjusted to
reflect specific envircnrments.

Force Composition: Transport means (carriers) can c-i.aist of any
combination of civil and military transport aircraft., Sips, railroads,
trucks, etc. Forces to be deployed can be of any sire .uid combination.

Scope of Conflict: Not a combat model.

Mission Area: Force generation, transport, and resupply.

Level of Detail of Processes and Entities: Carrier movement is simulated
from load origin to destination at the individual carrier level. Unite to be
moved can be of any size.

CONSTRUCTION:
Human Paiticipation: Not required.

Time Processing: Dynamic event-stepped model.

Treatment of Randomness: Deterministic in treatment of transport times,
distances, carrier availability. Research project anticipated to introd'c!
stochasticity of these types of model elements. Search for a solution is
based on a stocha.stic search using a technique called "sir :ed annealing" to
explore the vicinity" of a "las , ' -" solution in the . .or a better one.
When a solution is found that satisfies user-specified g9. the search is
ended.

Sidedneiz: One-sided.

LIMITATIONS: Aggregated unit de3criptions (non-TPFDD level) produce results
that estimate closure. Degzce of agreement with "accepted" transport models
awaiting further testing.

PLANNED IMPROVEMENTS AND MODIFICATIONS: A follow-on effort to introduce
stochasticity of certain parameters is anticipated.

INPUT: Requires that the number, type, availability (tin.-.) and specific
capacities of each carrier be entered. Specific capacity As in terms of the
amount by type ton would be loaded "on th- nex- cwrrier" for each type of unit

* F-17



being moved. Current data used was developed for the 1991 Mobility
Requirements Study. Geography is described as carrier network paths (time and
distance) which could be utilized from unit load origins to destinations.
Return paths are specified to enable carriers to be redistributed if needed.
Units to be moved are described in terms of bulk, oversized, and outsized tons
and passengers to be moved. Supply is described in terms of unit daily
consumption rates for "ammo" and "other" consumables.

OUTPUT: Reports are provided on the proximity of the current "last best"
solution to the specified goals as the model searches for a sufficient
solution. Whea a solution is found (or the run is terminated) reports on the
specific solution found (or last-best in the case of a nonsufficient solution)
are provided. These reports allow the user to understand the process of the
deployment from the perspective of carrier utilization, unit times, supply
sufficiency, or other viewpoints. A complete history of the deployment is
also available.

HARDWARE AND SOFTWARE:
Computer: Sun with SunOS; +Alliant for using the parallel search

option.
Storage: Unknown.
Peripherals: Printer.
Lanauage: FORTRAN 77, INGRES, Simpliiies SQL, X Windows.
Documentation: Under development.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DA.TA:
Data Base: Initial setup can be performed in hours.

CPU time Per Cycle: 15 sec for medium-sized problem.

Data Output Analysis: Using •implified SQL as the postprocessor allows
rapid construction of additional tables, charts, and graphs based upon model
output if available outputs &re Insufticient.

Frequency of Use: Unknown.

Users: CFAD/J-8.

Comments: A flexible prototype force deployment model using a novel
combination of simulation, goal programming, and simulated annealing.
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TITLE: FIRST - Fighter Infrared Search and Track.

DATE IMPLEMENTED: 1986.

MODEL TYPE Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare -JJv.

POINT OF CONTACT: William K. McQuay,WL/AAWA-1, Bldg. 620, Area B,
WPAFP, OH 45433-6543; (513) 255-4429.

PURPOSE: The FIRST model will allow one who has some knowledge of infrared
search and track (IRST) systems to perform analyses of an IRST's capabilities.
The FIRST program allows the user to model a complete IRST scenario. The user
can then perform parametric variations to parts of the scenario to
characterize the IRST's overall performance against a variety of conditions.

FIRST was developed to aid in the investigation of the expected performance
capabilities of an IRST set to detect targets in cluttered backgrounds. The
FIRST model allows the user to generate probabilities of detection versus
range-to-target. The probabilities of detection are calculated for a given
false alarm rate (FAR). Thid measure of performance (probability of detection
(PD) and FAR) is useful for averaging the performance of the TRST over a range
of operational conditions.

DESCRIPTION: The program can be utilized to perform an analysis of a proposed
IRST or an existing system. The model determines detection probab3.lities
statically since the target is assumed to be within the field-of-view (FOV)
and its position is known. The calculations are performed dynamically sin-e
the detector scan is performed as a function of time.

The user specifies the sensor, background, target, and atmosphere that
describes the IRST scenario. The model will handle the scanning of the IRST's
sensor FOV within a backgrouna by a linear array of detectors. The program
projects each detector along an image line in the scan direction to the object
plane (background image). The program obtains the radiance values from the
background as viewed by each detector and ptnpagates these values through the
atmosphere using LOWTRAN 6. The model also intludes the effects of the optics
and any transmission losses throuch the optics. A random noise is added to
the resulting voltage from each detecter due to the detector and preamplifier
electronics based on the noise equivalent irradiance (NEI'.

The process of scanning the background is performed twice. The first scan
processes the backgr,;und while the sec¢ond scan places the target into each
point in the background and processev the target in the background. This
process is continued until the entire sensor FOV has been scanned. The
resulting data is then stored on disk for use in calculating PD and FAR.
Tracking algorithms are not provided; however, the intermediary files stored
could be utilized in generating tiack information.

INPUT: The FIRST model requires a main input data file which sets up initial
conditions and geometries, interactive inputs for setting up additional inputs
and outputs, and other miscellaneous files based on options selected, such as
map variation inputs for setting up background imagery.

OUTPUT: Several outputs exist, depending on input options selected. Outputs
include map variation outputs, target variation outputs, background image,
target in background. Most output files are arrays uf values, with units ou
volts.
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HARDWARE ).ND SOFTWARE:
Computer: VAX 11/780.
Storage: 8,356,864 Lytes.
LanQuaQe: FORTRAN.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source Code is Unclassified.

GENERAL DATE:
Time Requirements: Compilation Time: 240 seconds; Typical run time:

approximately 8 hours.*

*Overall run time is highly dependent on the size of the IRST sensor in terms
of detector count and number of samples taken during the scan of the total
FOV. This run time is for a detector count of 35 and 140 samples per scan.

Users:

AFEWC/SAM
ASD/ENSSS
ASD/XRHD
ASDI
BDM Corporation
Ball - Systems Engineering Division
Battelle Memorial Institute - Columbus Division
Boeing Advanced Systems
Boeing Aerospace
Booz, Allen & Hamilton
Brunswick Defense (AMTC)
ECAC
General Dynamics/Convair Division
Georgia Institute of Technology
Mitre Corporation
NASA Lewis Research Center
Naval Weapons Center
Northrop Defense Systems Division
Opti?'etrics, Inc.
Rockwell International/NAAO
SAIC
Sverdrup Technology Inc./TSG
The Rand Corporation
Tracor Aerospace, Inc.
USAF ESD/ICZ
United Technologies
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TITLE: FIRST FORAY (Revised Edition).

DATE IMPLEMENTED. 1989.

MODEL TYPE: Training (with limited development Lzes).

PROPONENT: Headquarters Land Force Command, New Zealand.

POINT OF CONTACT: LTC R.J.K. Hnskin, (09) 461-466, Ext. 857.

PURPOSE: FIRST FORAY is currently a manual command post exjrcise driver. It
will be r.iesioned as a computer-assisted simulation to support the training
and development of essentially light infantry battalion and brigade-level
forces in low-level or low-intensity conflicts, particularly in tropical
environments.

PESCRIPTIOr':

Domain: Land with some air and maritime aspects.

Span: Local.

Environment: Two-dimensional terrain boards of 1:5.000 or 1:10,000 scale.
Specially enhanced designs are available. Weather, light, and other
environmental factors are included.

Force Composition: Any joint, combined, integrated, or national force
including guerilla, irregular, or dissident forces. Detailed data on New
Zealand operational and a epecitic opposing force has been developed (TOES).
A computer veraion (FORD) has -lso been completed.

Scope of Conflict: Essentially light infantry operations in medium- to low-
level conflict in a tropical environment. This includes supporting operations
(artillery, engineers, air, etc.) and civil and paramilitary participation.

Mission Area: Low-inteneity conflicts.

Level of Detail of Processes and Entities: Resolutions are generally at the
cection (squad) iovel and individual crew-served weapon system. Provision
exists for detailed results at individual lnvel if required for personnel and
logistic purposes. Suppression, ammunition usage effects, etc., are included.
Outcome is not necessarily casualty driven. Includes provision for
patrolling, ambushing, sniping, infiltration, im•,rovised explosive devices,
civil disorder, and (through control measures) participation by police and
other civil organizations. Conflict resolutions are based on a modified
firepower score, Monte Carlo-based system.

CONSTRUCTION:
Human Participation: Extensive humrn participation is reauired.

Time Procesiinq: Five-minute resolution periods.

TLeatment of Randomness: Monte Carlo.

sidedness: Two-sided or more, depending on scenario.

LIMITATIONS: Manpower-intensive. Present manual form is detailed and
tiresome.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Undergoing total revision that will
result in a computer-asristed version.

INPUT: Any detailed scenario and force organization.
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OUTPUT: Tactical information at the appropriate level including personnel and
logistic detail.

HARDWARS AND SOFTWARE:
Comomter: N/A.
Storaoe: N/A.Perilpheral,-: V/A.
Lanouaae: N/A.
Pocumentation: N/A.

SECURITY CLASSIFICATION: Unclassified.

GENERA. DATA:
Data Base: N/A.

CFU time per Cycle: Dependent on data available.

Data Output AnaLv-gj&: N/A.

Freauenrx.yyUU: Approximately five battalion and two to three brigade
command post execcises per year.

Users: Land ?orce Command.

Com.--nts: Not yet sufficiently developed for substantive comment.
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TITLE: FLAPS - Force Level Automated Planning System.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: HQ U.E. Air Forces Europe/Operations Analysis (DOA),
APO AE 09633-5001.

POINT OF CONTACT: Mr. Thomas Yium, DSN 480-6911.

PURPOSE: FLAPS automatically performs daily theater force planning functions
for tactical air forces and quickly builds and optimizes air tactical
operations plans with respect to limited assets. FLAPS is designed as a
decision aid to support operations for developing courses of action as well as
daily resource planning. It has been used in an exercise.

DESCRIPTION:

Domain: Air and land.

Span: Theater and regional.

Environment: Radar visibility obstructed by terrain. Bad weather
represented by restricted operation zones. Models night and day operations.

Force Composition: One-sided; BLUE air against RED surface threats.

Scope of Conflict: Conventional.

Mission Area: Air-to-ground; close air support and offensive air support
(interdiction/strike) refueling, and limited electronic combat for defense
supression.

Level of Detail of Processes and Entities: Entities: Bookkeeping down to
individual target and individual aircraft (although not by tail number).
Bookkeeping of munitions (by individual round) and fuel (by gallon).
Optimization of flight path routing according to discrete state space with
interval between points variable but usually a few kilometers. Target damage
based upon iathematicftl probability, but no physical weapons effects
calculated. Processes: Movement of aircraft, expenditure of fuel and
munitions.

CONSTRUCTION:
Human Participation: Requtred fur decisions. FLAPS waits for a decision.

Time Processing: Planning portion (called ATOGEN), event-step; display
portion (called FLAPS), time-step.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: Electronic combat.

PLANNED IMPROVEMENTS AND MODIFICATIONS: User-friendliness to be improved in
next model release.

INPUT: Subsampled DTED level I terrain, World Data Bank II maps, IMOM
electrcnic order of battle, aircraft types, characteristics, BLUE air bases
and force locations/arrivals, RED target locations, munitions types and
stockpiles, conventional weaponeering effects.
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OUTPUT: Printout of air tasking order displaying mission TOT, unit, quantity
of aircraft in mission, target, ordnance load, alternative missions examined,
reasons alternatives not selected. Interactive video color map shows flight
routeE, targets, refueling points.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with VMS operating system.

Also runs on Siemens 7-580 mainframe.
Storage: 50-MB, on-line disk.
Peripherals: Minimaum requirements: 1 printer, 1 Tektronix 4125 graphics

terminal (alternately Siemens 9732 CAD workstation), 1 VT-
220 aiphanumeric terminal.

L3nouaae: FORTRAN 77, DCL.
pocumentation: User's manual and data base description document.

SECURITY CLASSIFICATION: Soi ware unclascified, but data bases are
classified.

GENERAL DATA:
Data Base: Initial population of data base can take several man-months;

however, system designed for receiving data base updates from automatic
sources.

CPU time per Cycle: As much as half an hour for several hundred missions.

Data Out•ut Analysis: None.

Frequency of Use: Varies by use. SeveraL tii.,es daily in exercises.
Several times a year in analyses.

jsers: HQ USAFE/DOA/DOO, ATOCH Sembach, Warrior Preparation Center, HQ
PACAF/DOA, Joint Intelligence Center of the Pacific, USCINCIAC/J5:1.

Comments: Managed by HQ USAFE/DOO. Central Europe scenario mature, Asian
scenarios partially developed.

F-24



TITLE: ILRTRJ - Flare Trajectory Program.

DATE IMPLEMENTED: 1984.

MODEL TYPE Analysis.

PROPONENT: WL/AAWA-l Analysis & Evaluation Branch Electrcic Warfare Div.

POINT OZ CONTACT: 1111iam K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6542!; (513: 255-4429.

fURPOSE: The Flare Trajectory program (FLRTRJ) is a computer simuLati.on which
calculates the tLajectoty of a single flare dispensed from an aircralt. The
model produces a time history of the flare position relative to both the
ai.,:raft and a fixed point on the earth.

The model is used tc selectively vary flare and dispenser characteristics and
scenario parameters to determine their eflect on the trajectory of the flare.

DESCRIPTION: The basic function of the FLRTRJ program is to model the
trajeztory of a single flare dispensed from an aircraft. The main program
reads the inputs and performs data conversions. It then ejects a single flare
from a dispenser and determines the fla.re's initial position and velocity in
the inertial reference frame. It then determines the dynamics of the flare
using a second-order Runge-Kutta method to integrate the equations of motion
of the flare. The functional form of the coefficient of drag versus Mach
Number is based on data found in the Airborne Interceptor Air-to-Air Missile
(AI/AAM) engagement simulation. This coefficient is used in the computation
of total drag. Atmospheric effects are modeled in the program uping standard
atmosphere parameters for the pressure and speed of sound at the engagement
altitude. A time history of the flare position ralative to both the aircraft
and a fixed point cn the earth is returned to the main program for output.

The model assumes the aircraft is flying straighit and lavel (no maneuver) and
dispenses only one flare from the center of maLs of the aircraft. The program
uses the U.S. Standard atmosphere parameterL. fo.: the temperature rate,
surface temperature and pressure, and a constant stratospheric temperature.

INPUT: Inputs to the model incl'lie flare dispenser characteristics such as
flare ejection soeed and ejection angles: flare characteristics, including
flare drag area, shell weight, fluid weilht, delay to start of burn, and burn
time; ano aircraft acenario parameters, such as altitude and speed.

FLRTRJ accepts input data interectIvely or from input data files. If data
files are used, an input file must be written prior to execution. The input
data file is in card format and can be provided from a disk files.

OUTPUT: Program output consists of a summary of program input, followed by a
time history of the flare position (feet, meters) relative to both the
aircraft, and a fixed point on the earth.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
StoraQe: 13,131 bytes.
Language: FORTRAN.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source Code is unclassified.
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Time Rec'uirements: Compil&tion time: 8.72 seconds; Typical run time:
1.22 seconds.

gserg: BDM Corpor-ation; Hughes Radar Systems; SAIC.

0
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TITLE: FOF - Follow On Forces Model.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Training and education.

PROPONENT: HQ USAFE Warrior Preparation Center (WPC), Einsiedlerhof Air
Station, Einsiedlerhof, Germany APO AE 09094-5000.

POINT OF CONTACT: SFC Don Evans, (49) 631-536-6159, DSN 489-6507.

PURPOSK: FOF is an exercise driver used primarily for training by 4ATO battle
staffs to exercise command, control, and communications procedures. It
simulates the movement of rear-area units towards the battle fronts. It also
permits attrition and time delays from enemy forces.

DESCRIPTION:
22Qajjl: Land.

§Mfl: Accommodates any theater depending on the data base used; current
data bases incluie Central and Southern Europe and Turkey.

Environment: FOF iv defined by a series of nodes that are linked together.
Each node has a latitude and longitude location. The nodes represent a
transportation network, typically consisting of roads or railways.

Forceompoitln: Joint and combined forces, BLUE and RED.

Scope of Conflict: Conventional rear-area interdiction.

Mission Area: Air interdiction.

Level of Detail of Processes and Entitiep: Entities can be units from
companies up to divisions, depending on the scope of the exercise. Units can
only be effected by damage and p)layer input processes. The damage process can
cause attrition to and delay units; the player input process can delay or
reroute units as required.

CONSTRUCTION:
Human Participation: Not required; the model is interruptable at any time

for player input.

Time Processin: Dynamic, time-step. FOF processes each cycle according to
the battle time of the exercise. The time between cycles depends on the data
base used.

Treatment of Randomness: Stochastic; Monte Carlo generation of delay and
attrition values.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: MaAimum of 2000 units and 700 nodes can me modeled. Weather and
geography are not factors in thin modal.

PLANNED IMPROVEE ENTS AND MODIFICATIONS: None at present time.

INPUT: Size input files must be present before the model can be run. They
describe units, subunits, nodes, links between nodes, targets, and directed
routes thae may be specified for a unit.
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OUTPUT: Produces printouts of movement, delays, attrition, and disposition of
units after they reach their final destination. If desired, units can be
displayed on graphics terminals.

HARDWARE AND SOFTWARE:
Computert Designed to run on a VAX computer wIth a VMS operatingsystem.
Storage: Executable program requires 4,000 blocks plus 15,600 blocks

for the global cacticn data base.
grlyher~als: Minimum roquirements: one terminal and one pLinter.

Language: FOPTRAN.
Documenja!•_: One manual describing model operating procedures ana data

base build requirements.

SECURITY. CLASSIFICATION: Unclassified, but data bases are typically
classified.

GENERAL DATA:
Data Base: One man-week required to bmild a norm~l data base.

CPU time Per Cycle: Depends on data base size and player configuration. A
one-hour cycle takes a few minutes of CPU time to process.

Data Output Analysis: Accomplished manually; an analysis file is created
each cycle and is reviewed by analysis personnel.

Freguency tf Use: Used several times per year.

Users: All NATO forces.

Comrenta FOF can be run in conjunction with tt.- WPC AWSIMS model, which
simulaton air combat, or with the WPC GRWSIMS mddel, which simulates ground
combat. If GRWSIM is being run, FOF must be operated on the same computer.
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TITLE: FORCEM - Force Evaluation Model.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analytical.

PROPONENT: U.S. Army Concepts Analysis Agency.

POINTOF CONTACT: Dr. R. Johnson, (DSN) 295-1593 or (301) 295-1593.

PURPOSE: The model provides simulation of airland activities in a theater of
operations over an extendod period :up to 90 days). Combat operations are at
the divisi.o.n level and most of the combat support and combat service support
functions from the port to FLOT are represented. It is a fully computerized
simulation for application in st-udies and .nalyses of force planning and
resource allocation issues. The model is pa t of a three level hierarchy c f
Army simalation models (at Battalion, Division/Corps and Theater) developed
under the Army Model Improvement Program.

DESCRIPTILO!
Domain: Land and air.

SOBtf: Theater campaign. Current d.,ýa bases are Central Europe, and
Southwest Asia.

Environmept: Terrain square of selectable size (5-30km). Eight terrain
types, including urban and water areas, affecting movement. Day and night
difference for some operations. No weather. Road, rail and %;ater transport
represented as networks.

Force Composition: Joint and combined forces. Blue and Red. Blue force
partitioned into two components for resource accounting purposes.

Scope of Conflict: Primarily conventional. Chemical module operational and
nuclear module under development.

Mission Area: Theater ground operations with fire support (including air)
and combat service support, including medical, maintenance, supply, and
transportation functions.

Level of Detail of PVOoc'ýses and Entities: The level of resolution of
combat units is the division. Combat support and combat service support
operations are represented by a single support command at ea,.h division,
corps, army group, and theater representing all combat service support
activities. Functional submodels represent the major activities of target
acquisition, communications, command and control, division engagement, fire
support, air operations, unit movement and combat service support. As an
average value simulation, without player interaction, command and control is
represented by automated decision processes at three levels in the theater
(Corps, Army Group, Theater). Assessment of division battle is made through
an analytic representation of a division engagement with eats of attrition
coefficients calibrated to the results of engagements simulated by an
independent division model. Air operations are represented by groups of
aircraft, by mission (eight possible), in an air sector (roughly Corp or Army)
or, in a few cases, theaterwide. Area air defense is considered at the same
air sector level.

CONSTRUCTION:
Human Particination: Model is interruptable, mostly for purposes of command

and control to change unit boundaries and phase linee or air role
apportionment factors. Scheduled changes also allowed.
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Time Proceesinq: Dynamic, time-step model with 12-hour time cycle.

Treatment of Randomness: Deterministic, without randomness in the moc¢el.
Somne inp.ts are expected values generated from stochastic processes.

Sidedness: Two-sided, generally symmctric. Comman'i and control input data
may be varied by national component on each side to represent different
decision factors. Fire support allocation is different b~tween Blue and Red.

LIMITATI.,NS: No naval operations, weather, engi;.eer functions, EW or rear
area combat. Highly aggregated intelligence and communications.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Presently revising nuclear/chemical
representation and command an, control and engagement process for asymmetric
representation of Blue and Red operations and for better representation of
breakthrough and reserve and second echelon force employment. Upgrades to
intelligence/targEt acquisition and addition of engineer functions planned.

INPUT:

- In-theater force-units and their assets.
- Arrival schedule-units and assets.
- Theater scenario and plans.
- Terrain.
- Engagement results from division level simulation.
- Weapons and equipment characteristics.
- c 2 decision criteria.
- Performance factors for surveillance, communications, repair,

medical, transport, etc., functions.

OUTPUT:

- Computer reports, giving status, losses, and expenditures of units and
asaets over time.

- Computer graphics graphs and map displays.
- Hardcopy plots and charts.

hARDWARE AND SOFTWARE:
Computer(OS): UNISYS 1100/84, SUN 4/260.
Storage: One to three million decimal words, depending on scenario.
Peripherals: Disk storage, demand CRT terminal, ccmputer graphics

tprmi4a! and plutter for input and output preparation, tape
unit for checkpoint/restart cspability.

Language: SIMSCRIPT 11.5.
Documentation: FORCEM Input Data, October 1990; FORCEM Output Rep',rts,

May 1989. Formal documentation not yet published.

SECURITY CYA T0A'rT( nN: Unclassified, without dM--

GENERAL DATA:
Data Base: Three to six months required to build new data base from scratcn.

CPU tine per Cycle: Depends on scenario. Average of 15-20 minutes per
12-hour cycle.

Data Output Analysis: Highly variable, depending on study. Large volume of
output in reduced, combined and manipulated by a postprocessor information
retrieval system (UNISYS MAPPER).
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Frequency of Use. Four per year for major studies.

Userg: Ucsd only at the U.S. Army Concepts Analysis Agency.

Com-enta: Model operates in hierarchial mode and is dependent on results
from higher resolution division model (presently COSAGE) for combat attrition
and munitions expenditures.
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TITLE: FORCOST - Force Costing Model.

DATE IMPLEMENTED: 1979

MODEL TYPE: Training and education.

PROPONENT: War Gaming and Simulation Center, Institute for National Strategic
Studies, National Defense University (NDU-NSS-WGSC), Ft. McNair,
Washington, DC 20319-6000.

POINT OF CONTACT: R. D. Wright, (202) 475-1251, AV 335-1251.

PURPOSE: To calculate ten year prcfiles for obligational authority, outlay,
and military personnel requirements from a specified 17 year defense program.
The model helps users meet fiscal guidance while inflicting minimal damage to
force capability or to calculate the cost of an adequate force. Off-line
discussions and assessments of risk are an essential part of the use of this
model.

DESCRIPTION: The data base contains 100 elements with estimates (where
appropriate) f.r investment: remaining RDTE; fixed line-warm production cost
and variable itum procurement cost; and full share "ownership": annual
operations anO military personnel funding including support and training
slices. Userfi specify force structure (divisions, ships, squadrons with
active/reserve mix), and the pace of modernization 'armored vehicle buys and
new generation aircraft), and sustainability investment, for the 17 years.
They specify the level of operations maintenance, readiness funding, and major
RDT&E program support for ten years. The model does not provide measures of
military capability.

Domain: Four services and DOD-wide programs and the Department of Energy
weapons program.

Span: N/A.

Environment: N/A

Force Composition: N/A

Scope of Conflict: N/A

Mission Aea_: N/A

Level of Detail of Processes and Entities: Investment and operations costs
for division, separate brigades, and like-size ermy support elements:
MEFs/MEBs, individual ships, squadrons, and wings. Investment costs for major
equipment items (like aircraft) assigned to operating units.

CONSTRUCTION:
Human Participation: Seventeen-year defense plan specification, assessment

of force capability and strategy-force capability mismatch.

Time Processing: Ten annual steps.

Treatment of Randomness: Determiniatic.

Sidedness: One-sided.

LIMITATIONS: No model generated measures of force capability. No measures of
how O&M funding levels affect readiness.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Menu-driven screen capability.
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INPUT: Force units to be deployed each year, major equipment items reaching
the force each year, munitions and sustainability stocks to be fielded for
seventeen years, annual levels of O&M funding, and schedules for major RDT&E
activities for ten years.

OUTPUT: Ten year's annual obligational authority, outlay and active and
reserve military personnel.

HARDWARE AND SOFTWARE:
Computer: A-Z-248 or IBM AT or clone with 640K memory,VAX.
Storaoe: 1 Megabyte hard disk.
Peripherals: Printer.
Lanauaqe: FORTRAN.
Documentation: FORCOST 2Databook and User's Guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A

CPU time Per Cycle: N/A.

Data Output Analysis: N/A.

Frea'uencv of Use. Two multi-team exercises per year.

Usr: NDU Industrial College of the Armed Forces, National War College.

Comments: Source code maintained at NDU-NSS-WGSC.
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. TITLE: FORECASTS System II - Future Options Research Exeacutive for the

Computer Analysis of Scenario Tracing and Simulatijns.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Strategic Plans and Policy Directorate (J-5), The Joint Staff, The
Pentagon, Rm 2ES49, Washington, DC 20318-8000.

POINT OF CONTACT: Dr. Mark Archer, (703) 693-5900.

PURPOSE: FORECASTS is used primarily to analyze, forecast, plan and provido
decision support capabilities for long range (out 20 years and beyondý
strategic planning. The integrated world model contains military,
demographic, political, economic, financial, social and resource sub-models to
project future world and regional rinditA',ns.

DESCRIPTION:
Domain: Strategic asaesnments and military planning.

§ : Global and regional.

Environment: N/1.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: Plans and policy.

Level of Detail of Processes and Entities: Countries and regions.

* CONSTRUCTION:
Human Participation: Required for scinario development and analysis of

outputs.

Time Processing: Time-step. Progresses through user defined scenarios with

annual time-steps.

Treatment of Randomness: Deterministically based on model rules.

Sidedness: N/A.

LIMITATIONS: Most comprehensive treatment of econocnic and trade issues, less
comprehensive treatment of military capabilities and political co-ditions.
Requires trained analyst for scenario development

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improved military capabilities and
technology transfer sub-models and enhanced data base managenment capabilities.

INPUT: Scenario parameters and historical data.

OUTPUT: Graphics based output charts and maps of forecasted values of model
parameters.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a SUN microcomputer with UNIX operating

system.
Storage: Minimum 8AB free memory and 90MB available disk storage.
Peripherals: One prin'ter.
Language: C and FORTRAN.
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Documentation: Complete system documentation and user's manual available.

SECURITY CLASSIFICATIONS: Unclassified, but data bases may be classified.

9ENERAL RATA:
Data Base: Large data base of historical (40 variables) and projected (over

two hundred variables) data.

CPU time ver Cycle: N/A.

Data Output Analysis: N/A.

Frege, yno.fUsP: N/A.

Users: J-5 Strategy Division, Naval Postgraduate School, U.S. Army
Intelligence and Threat Analysis Command.

Comment s: None.
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TITLE: FRAM - Fleet Requirement Analysis Model.

DDPTE IMPLEMENTED: 1982.

MODEL TYPE: Analysis.

PROPONENT: Naval Surface Warfare Center, Code N13, 1091 New Hampshire Avenue,
Silver Spring, MD 20903-5000.

POINT OF CONTACT: Grant R. Edwards, (301) 394-2739; Michael McPherson,
(301) 394-1235.

PURPOSE: FRAM was deveioed as a tool to analyze the effectiveness of U.S.
naval surface combatants it potential threat scenarios and to evaluate
improvements in fleet capability due to improvements in combat systems. It
can be used to evaluate improvements to individual ships as well as ships
within a force context.

DESCRIPTION: FRAM is a Monte Carlo model which time-steps through an input
scenario and predicts U.S. fleet response and effectiveness to an enemy air,
surface, subsurface attack. Analytical sensor models, envelope, and Pk data
are used to predict major combat system performance. Inter-ship data links
are modeled Logether with various coordination algorithms among assets.

Domain: Area and point defense of naval assets. (AAW).

Span: Regional or local conflicts. Many-on-many to one-on-one.

Environment: Any environment, providing sensor and weapon data are
available for type of environment one wishes to run.

Force CompQiti: Red forces against Blue forces with Blue response.
(Individual ohips to complete fleet battle groups.)

Scope of Conflict: Conventional weapons.

Mission Area: Anti-Air Warfare (AAW).

Level of Detail of Processes and Entities: Each ship, ASM, or bomber is
mode.Lled as an individual platform. Cookie cutter for some processes,
detailed for combat systems and weapon scheduling.

CONSTRUCTION:

Human Participation: None.

Time Proceesing: Variable time-step, inputted by user.

Treatment of Randomness: Monte Carlo, different processors car, have
different seeds and random number selection.

Sidedness: N/A.

LIMITATIONS: AAW model only. Due to virtual memory computers not limited in
the number of platforms, sensors, and weapons.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Plans include converting the model to
ADMRALS model with most warfare areas included.

INPUT: Scenario input describing the ship and threat launching platforms
(Blue and Red fleet composition and disposition, sensor, lauacher, weapon,
magazine and illuminator composition per Blue platform; ASM launch rate and
targeting, degree of coordination desired and jamming parameters). Block Data
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(Blue force sensor, weapon, and launcher characteristics; ASM characteristics
and flight profiles; PX data).

OUTQ~ : Computer printouts. Narrative event listing (ASH firings;
engagements scheduled; outcome of engagements; Hits on Blue fleet).
Postprocessor rusults (time ordered events of engagement scheduled with
parameters and results). Statistics (Total number and type ASM kil)ed;
magazine status; ASM hits per ship).

KARDWARE AND SOFTWARE:
Qomputer: CDC Cyber computers, Vax and micro Vax, IBM AT and

compatibles, SUN workstations. (Almost any computer that
has FORTRAN V or rORTRAN 77 compiler.)

Storaget Vax 16 megs, IBM at 640K.
Peripherals: 1 printer.
Lan•age: FORTRAN V or FCRTRAN 77.
Docmentation: Partial.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

QENERAL DAZA:
Data Base: One to several days depending on size of scenarios.

CPU time per Cycle: Depends on computer speed and number of platforms
inputted; as long as 30 sec to 15 min.

Data Output Analysis: Raw output data can be very large, there iL a
postprocessor used to reduce the output. Also ORACLE data base can be used
for graphical output.

Freauencv of Use: Used for snveral studies a year.

Users: NAVSWC, SPAWAR 30, NAVSEA 06.

Comments: Very useful portable model for regional and force studies in the
AAW area.
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TITLE: Frequency Hopping Model (including coslte variation).

DATC IMPLEM];:NTED: 1982.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Electronic Proving Grounds, ATTN: [STEEP-(T-E)], Fort
Huachuca, AZ 85613-7110.

POINT OF CONTACT: Mr. St,ven C. Cooper, (602) 538-4953, AV 879-4953.

PURPOSE: The Frequency Hopping Model is an operational support tool (decision
aid) used to assist in conducting compatibility and vulnerability analysis of
frequency hopping communications and electronic equipment and systems in
tactical deployments. The output is used to determine ia systems are suitable
for deployment. EMC/EMV analyses of the SINCGARS frequency hopping radio have
been performed.

DESCRIPTION:
Domain: Land, air, and limited space and naval.

Span: Accommodates any theater depending on data base. Can model
individual equipment to full corps and above deployments.

Znvironment: Detailed RF phenomenology model. Models the effect of terrain
and ground constraints in either an area prediction or poiat-to-point mode.
DMA dicitized terrain data can he used us input. Effects of time of day,
month, and climatology considered for various propagation models.

Force ComposetI'o: Joint and combined, BLUE, GREY, and RED.

Scope of Conflict: Conventional warfare.

Mission Area: All phases of conventional warfare.

Level o" Deti%]. of processes and Entities: Model uses deployment data
concerning the location, terrai.n, and requi.red linking of C-E equipment
contained in a tactical force to calculate the communicability, compltibili*y
and vulnerability, of '-he C-E systems. This model samples a required number of
links and based upon equipment technical performance characteristics and
propagation losses initially determines the probability of communication
(compatibility) over a link without interference. The model then computes the
propagation loss for each possible interferer and computes a desired versus
interferer signal ratio. The model then computes the probability of correct
infozmation transfer (compatibility), using previously measured performance
data (scoLing) for each particular piece of C-E equipment. The effects of
jamming (vulnerability) on each link are similarly calculated by substituting
the jammer as the interferer. ESM functions of intercept and DF are also
modeled. For DF, tI.e model can produce both a numerical probability of DF and
an associated DEP value.

CONSTRUCTION,:

Human Participation: Not permitted.

Time ProScessinc: Static.

Tgeatment oa Fajidomness: Ca-t be run in either a deterministic or a
probablistic mode. Monte Carl.o options are available for estimations of
propagation variables from the mean.

Sidedness: Not applicable.
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LIMITATIONS: Does not model specific effects of foliage or urbanization.

PbQMPROEMENTS AND MODIFICATIONS: Propagation modules are under study
for enhancement plus computer graphical development for file updates, datavalidation, and model output presentations.

INPUT: Tactical deployment data, equipment technical performance
characteristics, and propagation path loss parameters.

OUTPUT: Peintout of probability of C-E equipment/systems communicability,
compatibility, and vulnerability performance in their intended tactical
operational environment.

HARDWA E AND SOFTWARE:
Computer CYBER 180 Model 830.
Storaces Variable; requirements can be adjusted.
FeJ1•heal: Optimum number of disk and tape drives varies; variable mass

storage requiremento in size of data tiles determine
requirements.

Lan3auaae SLACS 5 (an extended FORTRAN 77).
Documentation: Extensively documented.

SECURITY CLASS1ICAfTlON: Unclassified, but data bases are often classified.

2ENEBAL DATA:
Data Bales Preparation of complete new corps-size deployment with

appropriate REr forces requires one year. Analysis requiring data
modification for specific test system requires one to two months depending on
system.

CPU time Per Cycle: Depends on deployment size and number of equipment to
be evaluated. Corps-size deployment can take 100 hours of CPU time.

Data OutDut Analysis: Hardcopy pr 4H.touts and data files suitable for
ntatistical postprocessing.

Freauencv of Use: One to sii an.;.lyses performed per year.

Users: Model is resident at USAEPG. Numerous analysis have beets performed
for a variety of government agencies.

Comments: The model is not machine dependent. It does, however, take
advantage of the CDC CYBER 60-bif word for optimizations of data storage and
access, and would requira modification for other environments.
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TITLE: FROBAK - Front End-Back End.

DATE IMPLEMENTED: 1986.

MODEL TYPE: AEM Analysis model Pro- and Postprocessor.

PROPONENT: Air Force Center for Studies & Analysis, Rm 1D376, The Pentagon,
Washington, DC 20301.

POINT OF CONTACT: LCDR Barrowman, (703? 697-8546, AV 227-8546.

PURPOSE: FROBAK is a series of five moduiles (Prober, DGZer, DAGGER, DEVAL,
POSTAL' developeJ to expand the AEM allocation model into a process that
allows for the treatment of detailed target data, defense modeling, and
operational constraints.

PESCRIPTION:
Domain: Ground- and sea-based strategic offe•iive and limited ground-based

defense systems.

Span: Single-sided (but sequential) worldwide strategic force application
analysis.

Environment: Ground- and sea-based.

Force CompositLon: RED offensive missile threat eud BLUE ground strategic
defense system (or vice versa).

Scope of Conflict: Strategic offensive nuclear and defensive exchange
analysis.

Mission tjX:A Strategic nuclear conflict.

Level gf Detail of "rocesses and EntitU e-, AEM target and weapon data bases
are aggregated up to 400 target classes and 50 weapon classes. The frcnt-end
(FRO) automates the processing of target installation data bases and builds
and aggregates aimpoints/DGZs. producing an AEM-ready target input deck. The
back-end (BAK) postprocesses a resultant AEM allocation, assigning warheads to
carriers at launch pointq, and re-evaluates the damage at the individual
target installation level.

CONSTRUCTIO:
Human Participation: Analyst identifies the aggregation and descriptive

guidelines for aggregation of installations. Program is almost always run in
batch mode.

Time Processing: Thirty minutes for DCZing; less for other: modules.

Treatment of Rndomness: N/A.

Sioedness: One-sided.

LTMTTATTONS: The five modules of FROAAK are only loosely related into a
consistent user interface.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Automated DEVAL computations over
time and missile range and footprint feasibility control and reporting.

INPUT: Target Base: file location of objective installations. Defense
files: defense files location. Weapons files: weapons lat/long and number
of weapons at each site.
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QUTPUT: AKM target class file input files to AEM; DGZ file: lat/long
locations; strike files.

HARDWARE AND SOFTWARE:
Comouteg: VAX 11/780 or better.
Storaga: Minimal; largest file required is usually the objective

installation file.
Peripherals: None required; terminal or line printer for report review.
1!anauuae: FORTRAN.
Documentatiop: User's Guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Baeg: Supported by user-generatid flat files.

Ct__ y !g : TynL:al run times are less than 30 minutes.

QtAQM.Ly2WAna~yelvit In form of line printer reports.

_ Weekly to quarterly.

•sqr: AF Studies & Analysis, Thv Joint Staff/J-8 NFAD, and many others.

Cotneatg: None.
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TITLE: FSTAM - Force Structure Trade-Off Analysis Model.

DATE IMPLEMENTED: 1987.

MODEL EYPE: Analysis.

PROPONENT: U.S. Army Engineer School.

POINT OF CONTACT: Charles Herring, (217) 373-7260.

PUgRpOSE: FSTAM is a testbed model used to provide a low resolution combined
arms simulation that represents combat engineers at ..he level of detail needed
by analysts at the U.S. Army Engineer School, to experiment with engineer
force structure representations, to determine measures of effectiveness for
engineer contributions to the combined arms battle, to prototype for exercise
driver, and to explore the feasibility of running full-scale simulations in a
personal computer environment.

DQmain: Lanid and air.

SiPa!: Theater or regional.

vEnirnmen: Hex-based model. Scale determined by data set. Four types ofterrain, five levels of roads, four levels of rivors, day and night
operations, weather, minefields, point obstacles, antitank ditches, blown
bridges, military brtdges, and survivability positions modeled.

Force Composl__ton: Joint and combined forcee, BLUE and RED.

Scoe of Conflict: Conventional warfare with limited nuclear and chemical.

MiuQfl_-eg_,: Conventional, combined arms teams. Includes eight types of
engineer teAms for mobility, countermobility, and survivability tasks.

Level_2f Detail of Pro.,esses and Znjities: Maneuver units of an- •:ize;
engineer teams; variab2e resolution determined by input.

Human Partivipat oni Required for decision, but model continues to run
without a decision.

Tim•_� _!goo g: Dynamic, eve,0--tep.

Treatvr!ert of Randomzess Stochastic; lar.u 'ttrition cunputed by firepower
score met 5 iod.

S~dedne~s: Two-sided, F. .m etric. Can be run by single opeL.:"nr or with
gamners for BLUE and RED.

•• 175 units total.

PET!ANWF4IMPROVEMENTS AND MODIFICATIONS: Addition of logistics and user
!nterface improvenent.

INPUT: Two moduiles support input: MAPMAKER for interactive map building and
EDITDATA for data base input.

Q.2jVUT: Produces screen reports and printouts of movement, attrition
intelligence, and engineer activities.
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HARDWARE AND SOFTWARE:
.of-puter: IBM-AT or better with math coprocessor.
Atorage: 2 MB of RAM.
Peripherals: EGA and monochrome monitor.
Lanouaoe: F.O1TRAN 77. Lahey EM/16.
Documentation: User's manual.

SECURITY__CLASS.FEL.iON: Unclassified.

GENERAL DATA:
Data Base: Depends on scope; can be as little as one person-week.

CPU time per Cycle: Depends on data.

Data Output Analvsis: Produces hardcopies of raw data.

Frecuency of Use: Varies.

Users: U.S. Army Engineer School.

Comments: N/A.
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TITLE: G2WS - G2 Workstation.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Training and education.

PROPONENT: Commander, ATSI-TDN-W, U.S. Army Intelligence Center and
Ft. Huachuca, Ft Huachuca, AZ 85613-6000.

POINT OF CONTACT: MAJ Gary W. Allen, (602) 533-3364, AV 821-3364.

PURPOSE: G2WS is a simulation that provides for individtial and team skills
devZlopment and can also be used as the driver for a Command Post Exercise.
The simulation's primary purposo is to train intelligence professionals from
the corps level down to Military Intelligence Battalion in the doctrinal use
of information and intelligence. The G2WS is also used to test new
intelligence doctrine developed at the Intelligence Center.

DESCRIPTION:

Domain: Land, air, space, sea.

Span: Theater.

Environment: Portrays digital terrain data to include elevation, natural
and cultural terrain features.

Force Composition: From Joint down to element of Blue and Rid force3.

Scope of Conflict: Conventional, unconventional, nuclear, chemical, and
rear area.

Mission Area: All Battlefield Operating Systems.

Level of Detail of Processes and Entities: The U2WS is a high fidelity
exercise. The lowest entity portrayed is a single soldier or weapon system.
The processes that effect these elements include movement and attrition.

CONSTRUCTION:

Human Participation: Required for processes.

Time Processing: Dynamic (time dependent).

Treatment of Randomness: G2WS uses a number of sub-models that employ
Gtochastic (direct computation) and deterministic techtiiques.

Sidedness: Two-sided (asymmetric, both sides reactive).

LIMITATIONS: The number of elements represented per side is limited to 1000.

PLANNED IMPPOVEMENTS AND MODIFICATIONS: Addition of new scenarios to reflect
areas of interest.

INPUT: Terrain data, weapons characteristics, communication net structures,
non-communication emitters, and units.

OUTPUT: Intelligence reports (printout) based upon the placement and tasking
of the intelligence assets.
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HARDW RE AND SOFTWARE:
ComputerfOSI: VAX 11/785, 5 MicroVAXes running VMS.
Storaae: 400 MBytes.
Peripherals: 20 VT220 terminals, 4 Tektronix Graphics Terminals, 10 desk

printers, 1 line printer, 2 multiplexers, ethernet.
Lanauace: PASCAL.
Documentation: Available thrcugh proponent.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Base: 60-90 days.

CPU time ner Cycle: 1:1.

Data Output Analysis: N/A.

Freauency of Use: On average 2 weeks/month.

Users: Used by the Military Intelligence Officers Advanced Course, Advanced
Non-commissioned Officfrs Course, active and reserve component units.

Comments: The G2WS is a hybrid of the Janus force-on-force model developed
by Lawrence Livermore Labs and intelligence collection models designed by
personnel at the Intelligence Center. This combination provides a highly
interactive simulation that portrays potential combat environments.
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TITLE: GAMM - Generalized Air Mobility Model.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: Directorate of Advanced Systems Analysis, DCS fcr Development
Planning, Aeronautical Systems Division (ASD/XRM), U.S. Air Force, Wright
Patterson Air Force Base, OH, 45433-6503.

POINT OF CONTACT: Steven J. Wourms, DSN 785-6261, Commercial (513) 255-6261.

PURPOSE: GAMM simulates the activities of a theater airlift system. GAMM is
a research and evaluation tool, and was developed as a primary analytic force
capability and requirements tool for the study of future theater airlift
systems. The model deals with both airlifter fleet mi.% and operational
effectiveness of the theater airlift system both in part and as a whole.
Although not a combat model, GAMM gives static measures, from extremely
detailed to extremely aggregated, of the airlift system's effectiveness in
moving cargo.

DESCRIPTION
Domain: Cargo is moved by a combination of air and land.

Span: Theater or regional.

Environment: Airbases in relatively great detail, both established and
opportune; temperature and pressure/altitude effects on airlifter performance;
cargo transshipment by truck and/or helicopter.

Force Composition: BLUE cargo-carrying air and ground vehicles.

Scope of Conflict: All attrition treated using random draws, parameters for
which are generated externally to GAMM.

Mission Area: Theater (a.k.a. intratheater and tactical) airlift.

Level of Detail of Processes and Entities: Entities: Airliftefs are
modeled by individual tail number, and each piece of cargo in the system is
individually trached. Processes: 1) Transshipment, characterized by time to
move cargo and by a probability of survival; 2) Airlifter ma.nteniance, battle
damage repair, and servicinq--each an individual random process; 3) Cargo
handling is characterized as a random process with mean time to load and mean
time to unload; 4) Airlifter attrition and battla damage, both in the air and
on thu ground, are derived randomly.

CONSTRUCTION:
Human Participation: Not required, though the model is interruptable for

user alterations.

Time Processin : Dynamic, event-step driven.

Treatment of Randomness: StLclciastic (Monte Carlo).

Sidedness: One-sided, although rf,ýect of iirlifter attrition and battle
damage by RED forces is treated through' random processes.

LIMITATIONS: Treatment of airlifter operations on unsurfaced soils.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Nothxng significant at this Lime.
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INPUT: 1) Jobs file, which describes each piece nf cargo to be moved during
the aimulation. Cargo La described by all dimensions, priority, and entry and
delivery sites and times. 2) Scenario file, which describes all airfields;
entry/delivery site information; and the airlifters' performance, turn, and
survivability characteristics, and homebasing assignments.

OUTPUT: Several computer output products available, from highly detailed to
highly aggregated. Model can be run interactively, with graphics screens
showing airlifter movements across theater.

HARDWARE AND SOFTWARE:
Computer (OS): VAX/VHS. UNIX version has been attempted, but simulation

software compiler is replete with errors, and unable to
handle programs of this size.

Storage: Basic software and input files require roughly 50MB. Much
more space required for analytic production work.

Peripherals: Monochrome character cell terminal is sufficient to run
model. Much more is required, graphically, Lor analysin
work.

Language: SIMSCRIPT II.5.
Documeritation: Programmer/Analyst's Manual, 1989, and User's Manual, 1989.

§_CURITY CLASSIFICATION. Unclassified.

gLNERAL DATA:
_QA.ta8aM.e Requires from one man week to one man year to assemble,

diipending upon levnl of complexity and availability of information.

CPU1 tiot? er Cycle: Requires 10 minutes on a MicroVAX II for one

repli-,ai ion of our 1987 Southwest Asia scenario.

Data Outi-t Analysis: Varies with level of detail desired.

Ereuuencv of Use: Averages several times per week at ASD/XRM.

Users: Include veveral Government and industry organizations.

Comments: None.
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TITLE: GEMM - Genoric Missile Model.

DATE IMPLEMENTED: 1987.

MODEL TYPE Analysis.

PROPONENT:

POINT OF CONTACT: William K. McQuay, WL/AAWA-l, Bldg- 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: GEMM is a mathematical representation of an airborne missile
attacking a penetrating vehicle. The missile may be a surface-to-air,
air-to-air, or air-to-surface missile. The missile simulation includes
missile dynamtcs, weight, thrust, aerodynamics, guidance, and vontrol systems.
Each penetrator can be maneuvering in six-dagrees-of-freedom and posseop its
own cross-section (IR or RF) table.

The model is a time-based model which integrates the missile and target
equations of motion for initiation of the simulation up to the termination.
The model generates a time history of any variable which the user selects. In
addition, summary information is produced for each run.

DESCRIPTION: The GEMM model can simulate up to twenty targets. The misqile
can be given any initial conditions and almost any type of weight-thrust-
guidance combination.

The GE*MM model is a moderately fast running model, depending on the missile
performance and target location. The minimum distance that the missile
approaches to the target is the main measure of effectiveness for each missile
simulated.. The objective in developing the GEMM modal was to provide a methodology by
which the analyst could: 1) Perform parametric studies of missile performance
values to examine design constraints, and 2) Study effects of countermeasures
on missile performance.

Additional applications are 1) Determine launch envelopes for a particular
target/missile combination, and 2) Study effects of variable cross-section
data.

GEM14M has the capability to model: 1) Air-to-Air, surface-to-air, and air-to-
surface missiles; 2) Single or multiple targets; 3) Maneuvering targets;
4) Command, homing, or command-to-homing guidance.

Each mi•isile system can incorporate any of the following options:
Rocket, ramjet, or combination rocket/ramjet.

- Statistical or calculated track errors.
- Optical or radar seeker.
- Proportional, pursuit, or deviated pursuit homing guidance.
- Lateral error, climb cruise, or derivative + proportional + integral

for command guidance.
- First or second order lag system.
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The calculated track errors include:

- Multipath.
- Thermal noise.- Clutter.
- Range errors.
- Glint.
- Scintillation.
- Instrumentation errors.
- Jaw:iing (onboard and standoff jammers).
- Chaff.
- Terrain bounce.
- Cross-eye.
- Radome errors.

GEMM has the capability of running replications of a deck, if necessary, with
the only change being the random number seed, or the user can also change any
input set. This could, for example, allow a user to run the same launch
position of a target with several missile launch angles.

The GEHM model does not require any input from other models. The inputs for
GEMM are generated using intelligence information for foreign threats,
contractor information for U.S. threats, and engineering judgment for those
inputs which are not available.

The outputs from GEMM are utilized to assist in determining the intercept
envelopec for the Simulation of Penetrators Encountering Extensive Defenses
(SPEED). The orientation information at closest approach from GEMM can be
input into BETA to determine a probability of kill which can also be utilized
by SPEED.

;NPJ! s The inputs are supplipd by the user in a card image file. Only those
sputs for the specific system being modeled are input. For example, if a

system has a rocket motor, then no ramjet information is input and, in fact,
the card images in this case for the ramjet are omitted.

OUTPUTt The major portion of the output is a time history of user-selected
variables. The user has the option of selecting from a list of over 200
variables to be printed as a function of time. In addition, a list of all the
input parameters is echoed back to the user as part of the output. A libt of
each initialJzed subroutine is produced during the initiation phase. This can
be helpful in error tracing. A summary of the simulation is the final portion
of the output. This consists of an indication of the reason for termination.
The following events will cause termination: Minimum distance achieved; Loss
lock; Ground clobber; and Self-destruct.

HARDWARE AND SCFTWARE:
C r: VAX 11/780.
Storaae: 274,000 bytes.
L: F(JRTRAN IV.
Documesnati._: Tracking Radar Algorithms, User's Manual, Input Guida,

Common Blozks Cross-Reference List, Description and
Operation %.ýf tt.e Generic Missile Model.

SEURITY CLASSIFICATION: Source Code is Unclassified.

GENERAL PATE:
Tine Requirements: Compilation Time: 14 minutes (with linking); Typical

run time: A .ypical case of a typical S'.M for a 40 Km launch from the target
utilities takes 41 CPU minutes to run fi'je replications on a VAX 11/780
system.

G-6 0



Users:

513 TESTS/TEOE.
AFEWC/SAX.
BDM Corporation
Booz, Allen & Hamilton
E-Systems, Greenville Division
FTD/SDAEW
GTE Government Systems Corporation
Hughes Radar Systms
LTV Aerospace
Loral Advanced Projocts
Mitre Corporation
Naval Weapons Center
Northrop Corporation - Aircraft Division
SAIC Sanders Associates, Inc.
Survica Engineering Corporation
Sverdrup Technology Inc./TEAS
The Rand Corporation
Tracor Aerospace, Inc.
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TITLE: GEMMTLCM - GEneric Missile Model with Tracking Loops and Counter-

Measure.

DATE IMPLEMENTED; 1987.

MODEL TYPE: Analysis.

_PQOPONENT: Science Arp~rliv.ations International Corporation (SAIC), 700
Franklin Road, Suite 200, Marietta, GA 30067.

POINT OF CONTACT: Mark D. Bond, SAIC, (404) 426-9359.

PURPOSE: The purpose i CI.;i*TLCX is to aid the missile systems analyst in the
study of missile guid.,nce and control against low observable (LO) aircrn't.
The secondary purpcse of tý'e model is to generate end-game geometry tomplateu
that can be mapped intc probabilities of kill to feed higher order campaign-
level models.

DESCRIPTION:
Domain: Land and sea.

Span: One aircraft on one missile system.

Environment: An associated off-line program builds a mask file from Defense
Mapping Agency (DMA) terrain elevation data for use in target maaking and
clutter calculations.

Force Composition: Single element BLUE vs. RED or RED vs. BLUE.

ScOre of Conflict: Accommodates any type of RF and IR, command and homing
guided, surface-to-air, and air-to-air missile system.

Mi•sion Area: Single penetrator with jammer against a single missile
systAm.

Level of Detail of Processes and Entities: Lowest radar entity modeled is a
radar subsystem: transmitter, pulse doppler or MTI circuit, noncoherent
integrator, gain control. Pulse doppler and MTI processing limited to single
spectral return in user-defined filter. Target fluctuation models limited to
Swerling 1-4, Chi-squared, Weinstock, and nonfluctuating. Clutter
reflectivity data fro,, tincoln Labs; limited to 9 types of land form and 5
typed of land cover to ,rin 45 combinations of land state. Lowest missile
control system modeled is guidance control algorithm.

CONSTRUCT INi
Human -articipation: Not required or permitted.

meProcessing: Dynamic, closed form solution. Output is end game
geometry.

.reitment of Randomness: Deterministic; random noise sums to the mean
(deterministic) over an integration period.

Sidedness: Symmetric.

LIMITATIONS: Does not model angle, range, or doppler tracking. Target
fluctuation limited to Swerling models 1-4, Chi-Squared, Weinstock, or
nonfluctuatirg.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Moving target detector (MTD: MTI
followed by pulse doppler) will be added. Integration period algorithms for
coherent jamming will be designed.
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INPUT: N/A.

OUTPUT: N/A.

HARDWARE AND SOFTWARE:
Cm e Designed to run on VAX computer with VMS operating system.
Storaae: GEMMTLCM executable a 200,000 bytes.

Input files - 100,000 bytes each (including antenna
patterns).
Mask files - 65,000 each (1 deg x 1 dog).
Tarrain executable - 30,000 bytes.
TERMSK executable - 23,000 bytes.
ALARMSS terrain elevation data files - 500,000 each (1 deg x
1 deg).
DMA terrain elevation data files - 1,500,000 bytes each
(1 deg x 1 deg).
Associated menu driver and utilities executable - 50,000
LŽytes.

Perlpherals: No peripheral support required for operation. A graphics
display terminal to view templates is recommended.

Lanauaaue FORTRAN.
Documentation: A user's manual and input guide are available.

SECURITY CLASSIFICATION: Uncla3sified, but data bases are often classified.

GENERAL DATAt
Data Basei Data base construction time is minimal provided that preparation

im performed by a qualified radar analyst and aerodynamic engineer.

CPU time Per Cycls: Depends on number of simulation points. An 80-point RF
simulation would require approximately 4 CPU hours on a 4-MIP machine.

Data Output Analysis: Depends on level of engineering skills; generally

extensive for analytic mode and less for template generation mode.

Ereauencv of Use: Extensive use by airframers in analysis of LO design.

Qjrat N/A.

Comm nts: Configuration is controlled by SAIC under contract to the
Electronic Combat Digital Evaluation Systems at Wright-Patterson Air Force
Base, Ohio.
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TITLE: GENSAW - User-Assisted Generic Systems Analyst Workstation,

Version 2.0.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: AAMRL/HE, Wright-Patterson AFB, OH 45433-6503.

POINT OF CONTACT: Dr. Robert G. Mill3, (513) 255-7588, AV 785-7588.

PURPOSE: GENSAW 4s a research and evaluation tool 1-hat nrovides user-assisted
analysis techniquas for systems R&D. GENSAW ic comprised of a variety of
systems analysis techniques including a simulation model dnvelopment
capability, SAINT Plus (formerly MicroSAINT). The informatioi below deals
only with the SAINT Plus capability.

DESCRIPTION:

Domaint Land, sea, air, space, and undersea.

psan: Global, theater, regional, local, or indivtdual.

Environment: To be defined by the user or users.

Force Composition: To be defined by the user or users.

Scope of Confjjli: To be defined by the user or users.

Mission Area: To be defined by the user or users.

Level of Detail of Processes and Entities: SAINT Plus is an event simulation
modeling language. The level of detail of processes and entities is defined
by the user or users.

CONSTRUCTION:
Human Participation: Required in model construction for decisions and

processes. Generally, a model cannot be modified on-line to its execution. A
model can be modified within GENSAW off-line to its execution. A model can be
interrupted in order to freeze the output display during its execution.
Schedule changes are executable within a model. Human participation is
permitted during model execution but only if thera is a desire to change a
predefined variable's value.

Time Processing: Dynamic, event-stepped and closed form.

Treatment of Randomness: A model can be stochastic or deterministic
depending upon user's problem and development.

Sidedness: A model can be one-sided or more depending on user's problem and
development.

LIMITATIOILS: Modeled system complexity and execution time.

PLANNED IMPROVEMENTS AND MODIFICAT:ONS: Currently, SAINr Plus is a modeling
capability limited to operator's workload data analysis. Planned improvement
is to host GENSAW on a PC capability and expand the SAINT Plus data analysis
portion to include a capability beyond operation(s) workload.

INPUT: Depend on a given model's development. Generally the input will
include operator's task parameters as well as scenario, environment, and
physical (e.g., aircraft aerodynamics) parameters.
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OUTPUT: Computer printouts, plots, raw data, and statistically analyzed data.

HARDWARE ANJD2 FTWARE: 0
•j Designed to run on a MicroVAX II with Micro VMS 4.5 or

greater and GKS 3.0.
Storm:z 3639 blocks (1.9 MB) needed before GENSAW data bases are

created.
Per pheralat VR-260 terminal.
L a: FORTMAN.
Documentation: Technical documentation is available; there are no DDC

accession numbers.

SECURITY CLASSIFICATION: Unclassified without a given problem structure,
parameters, or data. SAINT Plus is an unclassified computer simulations
language.

GENERAL DATA:
Data Bast PreparaLion time depends upon user's problem. GENSAW provides

automatic SAINT Plum code generation.

CPU time per..Qygl: N/A.

DAjata .hnnlvii..Ayj: N/A.

Ereauencv of Use: N/A.

QsLu: GENSAW Version 2.0 ham recently becomt available for field
application. Aside from AAMRL, there are currently no other users.

Commun~tI: N/A.
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.ITLE: GIAC - Graphic Input Aggregate Control.

DATE IMPLEMENTED: 1990.

MQ0P_=2. : Training and education.

PROPONENT: HQ USAFE Warrior Preparation Center (WPC), Einsiedlerhof Air
Station, Einsiedlerhof, Germany APO AE 09094-5000.

POINT OF CONTACT: Geri Lentz, (49) 631-536-6507, DSN 489-6507.

PURPOSE: GIAC is intended to provide a graphical input/output ability for the
WPC's Distributed Wargaming System.

DESCRIPTIONs GIAC provides the user witt. a graphical view of the simulation
arid allows for the input of orders througr, a graphics menu system. GIAC
allows for both local and remote data transfer over a networked communications
system. GIAC also allows for aggregate control by allowtng the user to nend
orders to groups of units graphically selected.

COqNSTRUCTION:
Human Earticipatio•z Required.

LIMITATIONS: An of 1991 GIAC does not graphically diuplay digitized maps.

PLANNED IMPROVEMENTS AND MODIuj_Qv_0Nj: Develop interfaces for the Azmy's
Corps Battle Simulation, the WPC's NAWSIM modol, and the Joint Theater Level
Simulation, enhane networking capabJllties, interface with additional work-
station platforms, and develop gxnphical displayt, of digitized maps.

HARDWARE AND SOFTWARE.
Computer, UNIX or V,1S workulation plhtforms (SUN, DEC5000, 3100,

VAX3100 and X-Temminals).
LaauV C using X window graphics protocols.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA!

Users: Warrior Preparation Cent ..
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TITLE: GPA - Generic Phase Meter.. DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

DOINT OF CONTACT: Bill High, ITT Avionics, (201) 284-2870.

PURPOSE: For analysis of ECM vs. Phase Meter receivers.

DESCRIPTION: The Generic Phase Meter receiver and proposed ECM are modeled
using the CSMP modeling program. Spectral images are created via an embedded
FFT algoritnm.

INPUT: ECM model using CSMP building blocks.

OUTPUT: Printout/plots of analog signals at desired pcints within the
receiver, including frequency domain.

HARDWARE AND SOFTWARE:
Compmter: DEC VAX.
Storage: 75K Bytes; memory requirements: 4M Bytes.
Lanauaae: FORTRAN 77 (VAX).
Documentation: None. Documented sample cases.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Typical data: 5 minutes.

CPU time per Cycle: 5 minutes on VAX computer.

Usage: IR&D analysis for Techniques Research.

Comments: Generated plots may be viewed using the HPLT general plot program
on a VAXstation supporting UIS graphics.
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TITLE: GRAFIC.

DATE IMPLEMENTED: 1989.

MODEL TYPE Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543, (513) 255-4429.

PURPOSE: GRAFIC allows the Suppressor user to easily produce displays of
player's paths, lay downs, control zones, fire ranges, and contour maps
modeled in a Suppressor simulation. One graphic display can show all players
in a scenario or a user-designated subset. The scale of each graph is
determined by the user, allowing for any degree of resolution.

DESCRlPTION: GRAFIC graphically displays information as modeled in a
Suppressor simulation. Displayed information may include player locations,
paths, control zones, fire ranges, and contour maps. Since the graphs are
intended to aid Suppressor users in Freparing and analyzing simulations, all
plots represent true data used during a simulation and no artificial smoothing
or rounding of lines takes place. Data is extracted from the Scenario Data
Base (SDB) or the MODEL (MOD) binary files. If terrain is present, then the
Environment Data Base (EDB) is also read. The only user input needed
identifies what information is to be displayed.

INPUT: The input to GRAFIC consists of the language files, an SDB or MOD
binary file, possibly an EDB file, and a GRAFIC data file. The GRAFIC data
file contains a sequetce of plot requeEts, eacn being executed in the order
they appear. The user may make separate plots on top of each other using the
same scale or different scales for each plot.. OUTPUT: GRAFIC output consists of three plots. The first contains two
contours: a planned XY path and line-of-site ranges. The second plot is of
the planned altitude path, and the third is a plot of the planned time path.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storage: 1,152,060 bytes.
Language: FORTRAN 77, GK-2000.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source code is Unclassified.

GENERAL DATE:
Time Recluiremnents: Compilation time: 3 to 5 minutes; Typical run time:

83.2 seconds.*

* Varies significantly depending on the number of players, if terrain is used,
and number of paths plotted.

Users: SAIC.
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TITLE: Groundwars.. DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Material Systems Analysis Activity;
Attn: AMXSY-GC, Aberdeen Proving Ground, MD 21005-5071.

POINT OF CONTACT: Mr. Thomas Ruth, AV 298-2924, Commercial (301) 278-2924.

PURPOSE: Groundwara is primarily used to evaluate weapon system
effectiveness. The model can address amrmnunition expenditures, acquisition,
delivery accuracy, vulnerability, lethality, rate of fire, disengagement
policies, effect of line-of-sight due to terrain or obscurants, and the effect
of various round types (e.g., KE, HEAT, command-to-line-of-sight, fir and
forget, or near simultaneoun-engagement type missiles).

DESCRIPTION:

Domain: Land combat between homogeneous forces.

Span: Accommodates any regional area depending on data base.

Environment: The model is limited to a total of 20 comb&tants, including
fighting systems and decoys. Methodology incorporated includes near-
simulta sous fire-and-forget missiles, artillery, multi-target acquisition
(attacker groups), line-of-sight enhancements and the ability for tanks to
jockey during the engagement process.

Force Compositicn: Blue and Red homogeneous forces.

kcope of Conflict: Conventional Warfare.

Mission Area: All conv'ntional missions.

Le'el of Detail of Proceisses and Entities: Attrition for ground systems are
probability of kill, Monte Carlo based, and output single system kills.

CONSTRUCTION:
Human Participation: None.

Time Processing: Dynamic, event-stepped model.

Treatment of Randomness: Stochastic employing Monte Carlo probability
theory as its primary solution technique.

Sidedness: Two-sided, symmetrtc model.

LIMITATIONS: Groundwars simulates only homogeneous forces on each side. The
total number of combatants, attacker Pnd defender combined, cannot exceed
twenty.

PLANtIED IMPROVEMENTS AND MODIFICATIONS: Heterogenous forces as well as
multi-weapon per platform are changes currently planned.

INPUT: None.

OUTPUT: Enhance output with the ail of graphics.
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HARDWARE AND SOFTWARE:
Computer: Gould 9080, VAX-11/780, Cray X-MP, Cray-2, FHX Alliant or

386 PC.
Storaoe: 20UK.
Peripherals: None.
Lanlauae: FORTRAN 77.
Documentation: AMSAA Technical Report 478 "Groundwars 4.0 User's Guide,"

dated October 1989.

SECURITY CLASSIFICATION: Unclassified, but data bases are classified.

CONTROL DATA:
Data Base: Scenario dependent - approximately 2 weeks. Creation of Input

files: two days - one week. To analyze output: one day - one week.

CPU time per Cvclea Gould 9080: 20-25 minutes per 300 replications. FHX
Alliant: 45 minutes per 300 replications. Cray's: 3-5 minutes per 300
replications.

Data O,;tyut Analysis: Produces hardcopieL.

Freauencv of Use: Continuous.

Users: USAMSAA, U.S. Army Missile Command, U.S. Army Armor School, Kaman
Science Corporation, Rockwell International, U.S. Army Tank Automotive
Command, U.S. Natick Research Development and Engineering Center, General
Dynamics Land System Divirion, and Surviac operated by Booz, Allgn & Hamilton,
Inc.
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TITLE: GRWSIM - Ground Warfare Simulation,

DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and Education.

PROPONENT: HQ USAFE Warrior Pruparation Center (WPC), Einsiedlerhcf A4.r
Station, Einsiedlerhof, Germany APO AE 09094--5000.

POINT OF CONTACT: TSPG (SFC. Don Evans), (49) 631-536-6159, DSN 489-6507

PURPOSE: GRWSIM is used at th1. WPC as an exercise driver to train NATO
commaaders and their battle s affs in real.-world combat decision making.

DESCRIPTION:
Domain: Land and air.

S~p2an: Any theater depending on data base. Extensive WPC use in Central and
Northern Europe.

Environment: Hex-based with 3.2 km hexes. Each hex described by (,.a of
seven discrete terrain types and a set of transportation barrier. va]3 *(.4
each side. Day and night operations and limited constant weather mudi-1d.

Force QMpoqjt;on: Joint and combined forces, BLUE and RED.

,cope of Conflict: Primarily conventional warfare; limited nuclear and
chemical effects.

Mission Area: All conventional missions.

Level of Detail of Processes and Entitie3: Unit iu lowest entity modeled.
Unit size and composition are data base build inputs and should be compatible
with hex size and exercise objectives. Ground units usually modeled at
company level. Attack helicopters dynamically spawned as a unit from larger
units as needed and can attack specific weapon systems within an entity.
Direct combat attrition evaluated on sangle entities. Attack helicopter
attrition evaluated on individual helicopters.

CONSTRUCTION:
Human Part!cipatioun: Required Zor decisions and processes, but model will

continue to run without player input.

Time Procey-ujinc: Dynamic, time-step. Geared towards real-time operations.

Treatment of Randomness: Deterministic ground direct combat attritton based
on Lanchester equations. other attrition and ,..aodom events based on
probability tables with Monte Carlo determination of results.

Sidedness: Two-sided, symmetric, reactive.

LIMITATIONS: Needs VAX globa. section capability. There is limited weather
and intelligence colleLtion; limited chein.cal, nuclear, engineer, and 20,000
unit dati base (maintained ar an indexed sequential file).

PLANNED IMPROVEM•ENTS AND MODIFICATIONS: Uevelop and implement a data base
building system that will enhance data integrity, consiEtency and security.

INPUT: Co.npanion programs control exercise. Program FIRST used by players to
build initial data base. Ground I/O programis: Remote G1O and Graphical Input
Aggregate Control allow players to interface witn the simulation during tne
exercise.
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OUTPUT: Printouts of all player transactions and relevant events grouped by
major subordinate commands. Companion graphics programs can derive SUN or VAX
workstations 500 graphics hardware. Battle damage data written to flat files
to support INGRES data base analysis.

HARDWARE AND ]SOFWARE:
Comvteq: Designed for a VAX computer with a VMS cperating system.
§torage: 52,000 blocks (26MB) required for data base installation.
Peripherals: Depends on exercise requirements. One VT 100 terminal

required for execution. Player output can be stored on disk
or automatically sent to a line printer. Companion programs
have additional peripheral requirements.

Languaae: VAX FORTRAN 77.
Documentation: In-house programmer reference documentation; extensive

published -user documentation.

SECURITY CLASSIFICATION: Unclassified, but if classified data base is used,
model generates classified data.

GENERAL DATA:
Data Base: Several man-months for initial population of large data oases

and several man-days for updating a data base for a particular exercise.

CPU time per Cycle: Depends on data base size, player configuration, and
computer capability; typically 2 to 5 minutes of CPU to process 1 cycle of 20
game minutes.

Data Output Analyris: Periodic data extraction performed outside of GRWSIM.
Snapshots of data base are taken for backup and restart capability and can be
used for pont-game analysis. Certain data are captured explicitly for
analysis.

Eqguenc_ of Lse: Depends on WPC exercise schedule. Typically used in six
to seven major exercises per year.

Users: NATO commanders and their battle staffs.
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TITLE: GT-SIG - Georgia Technology - Signature Prediction Model.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysi.s.

PROPONENT: Georgia Technological Research Institute (GTRI), Atlanta, GA.

WORK SPONSORED EY: CECOM Center for Night Vision and Electro-Optics
Attn: AMSEL-RD-NV-VMD-TST, Ft. Belvoir, VA 22060-5677.

POINT OF CONTACT: Khang Bui, C2NVEO, DSN 354-4074; COMM (703) 664-4074.

PURPOSE: To predict thermal backgrounds and to predict temperature
distribution of air and ground vehicles (validated for Ft. A.P. Hill, VA).
C2NVEO uses GT-SIG in its three dimensional synthetic scene generation.

DESCRIPTION:
Domain: Background features (trees, grass, and soils); ground and air

targets.

Span: Accommodates several different spectral bands (e.g., 3-5 and 9-12
micron) for its predictions. It is able to use weathor data from various
geographical areas.

Environment: Code is developed for specific machines (e.g., there is to be
a Silicon Graphics version). Currently, GT-SIU is executed on a VAX 11/780
computer. Models diurnal cycles of background and target features.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: Three-dimensional synthetic thermal scene modeling.

Level of Detail of Processes and Entities: A. Target/Feature File
Construction: Precise composition and orientation of feature data is required
to accurately thermally model a ground surface area and target. Targets are
composed of different numbers of facets depending on the range. Resolution is
a primary consideration in the choice of target selection. B. Execution of
GT-SIG Model: Setup for execution of GT-SIG requires accurate and detailed
meteorological information. Scenario descriptions must be known to provide
information concerning latitude and longitude of test site.

CONSTRUCTION:
Human Participation: Required for Processes.

Time Processinq: Dynamic: time- and event-stepped model. Progresses

through set number of diurnal cycle intervals that have been user defined.

Treatment of Randomness: GT-SIG is basically a determinstic model.

Sidedness: N/A.

LIMITATIONS: Background features are simplistic.

PLANNED IMPROVEMENTS AND MODIFICA'IONS: Plan to improve ease of model input.
Model to be transferred to the Siticon Graphics Workstation.

INPUT: Target files. Meteorologic&l files.
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OUTPUT: Table of temperatures of features, where feature is a facet, or a
background element, such as tree, rock, etc.

HARDWARE AND SOFTWARE:
Computer(OS): VMS operating systs.., Operating on VAX.
Stor Hard disk required.
Perinherals: Laser Printer.
Language: Believed to be Fortran 77.
Documentation: Available from GTRI.

SECURITY CLASSIFICATION: Unclassified, but restricted distribution to
licensees for the source code of GT-SIG. Target files may be classified.

GENERAL DATA:
Data Base: 24 hours of meteorological data required for meaningful model

execution.

CPU time Per Cvc;.g: Depends ci. the cci-)1exity of target facetization and
the length of the thermal cycle duzation.

Data output Analysis: Tabular thermal file of predictions is created with
mean and standard deviation.
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TITLE: GUNFIRE - Air-to-Air Gun Program.

DATE IMPLEMENTED: 1982.

MODEL TYPE Analys:s.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6542; (513) 255-4429.

PURPOSE: The purpose of GUNFIRE ie to Frovide a simple, fast-running model to
determine the effectiveness of rapid-fire air-to-air guns (AAGs), used against
missiles and other aircraft. It can also be used for rapid-fire surface-to-
air guns.

DESCRIPTION: The GUNFIRE model is used to determine the probability of a hit
by a single shell, the probability of at least one hit by a stream of shells,
and the expected number of hits by a stream of shells in an air-to-air
engagement. It does so by determining the chance of a hit per shell for a
radially inbound or outbound target, then degrading this value to allow for
errors that become important with an increasing tranaverce velocity component
for the target.

The GUNFIRE model includes several assumptions about the nature of the
e'gagements. Some of these are inherent in the approach; others are
simplifying assumptions adopted for this realization of the model. The
principle assumptions are as follows:

Gun is aimed at target (no "sweeps" or strafing).

Gun fire control system estimates where the target will be at shell
arrival time and aims shells to arrive on a continuous basis.

Shells are scattered around the aimpoint in a flat or circular Gaussian
fashion.

The aimpoint may be offset from the target's true position by errors
related to azimuth/elevation tracking and small gun and/or target
perturbations. These errors are random (i.e., not bias), and, for
purposes of hit probability, these errors are equivalent to gun
dispersion errors.

The aimpoint may be offset from the target's ttUe position by errors
related to the target's transverse velocity and gun-sensor offset. These
errors are random (i.e., not biai), and, for purposes of hit probability,
these errors are equivalent to gun dispersion errors.

Shell hit probabilities are independent (all models); that is, cumulative
probability for shell "i" can be expressed as:
Pcum(i) = 1 (1-Phit(i))*(i-Pcum(I)).

Hit probability can be characterized by a lognormal curve.

All tracking and dispersion errors are independent.

Shells have constant flyout velocity (all models).

Target area is constant (all models).

Gross motion for the duration of the engagement can be characturized by
constant cartesian acceleration (all models).
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Shell flyout time and shell arrival range can be calculated using
constant velocity assumptions for gun platform and target.

INPUT: The position, velocity, and acceleration vectors of the target and the
gun platform are user specified. Other user inputs include the target cross
section, gun parameters (rate of fire, dispersion, shall flyout velocity,
etc.), and tracking/fire control parameters (tracking Az/El/Range errors,
control loop delay, etc.). Program input can either be supplied
interactively, or can be stored in NAMELIST format in a file.

OUTPUT: The basic GUNFIRE output consists of a summary at the terminal of the
time, the gun and target position, the probability of hit per shell, the
probability of at least one hit from shells fired in the current increment,
and the accumulated hit probability up to the current increment.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storaae: 25,126 bytes.
Lanauaae: FORTRAN 77.
Documentatiol: User's Manual.

SECURITY CLASSIFICATION: Source Code is Unclassified.

GENERAL DATE:
Time Reguirements: Compilation time: 22.07 seconds; Typical run time:

0.52 seconds.

Users:

BDM Corporation
SAIC
Survice Engineering Cnrporation
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TITLE: HAREM - Hughes Anti-armor Requirements and Effectiveness Model.. DATE IMPLEMENT•ED: From 1987 to present.

MODEL TYPE: Analysis.

PROPONENT: Hughes Aircraft Company, Missile Systems Group, Mission Analysis
Lab.

POINT OF CONTACT: Ckhan McKearn, 5J-03, UP 262 C27, (818) 702-4594.

PURPOSE: HAREM is a Land Combat model developed to perform operational
effectiveness analyses in a combined arms &etting. It may be used for
engineering trade-off analyses, detei'mining weapon system requirements, and
cost/operational effectiveness analyses for particular systers or mixes
corresponding to proposed courses of action or planned force structures.

DESCSIPTION:
Domain: Land and air.

Span: HAREM can acc',mmodate any theater, given the appropriate digitized
terrain data base; data bases currently employed are Iran; Hunfeld, Germany;
Turkey; and Kuwait.

Environment: Combined arms, ground-to-ground, air-to-ground, and ground-to-
air in all weather, day or night, under dirty battlefield conditions. One
hundred meter digitized terrain for intervisibility. Terrain is divided into
5 categories for resolving speed/mobility issues.

ForLc ComposItion: Up to 30 types of vehicles with 3 weapons per vehicle
type. Model is completely two-sided and the 30 vehicle types can be divided
between RED and SIUE as desired. Up to 1000 players can be represented.

ScOpe of Conflict: The normal defensive s(enario represents a U.S.
battalion defending against an attacking Motorized Rifle Regiment or Tank
Regiment. A typical attack scenario represents a U.S. Brigade attacking a
Soviet battalion or regiment.

MN1sioa AreA: The model is normally used for requirements analyses or Cost
and Operational Effectiveness Analyses (COEA) for ground systems and
helicopters. The effects of close air support, artillery, and mines are also
represente6.

Level of Detail of Processes and Entities: HAREM simulates the air/land
battle at all levels, from a single vehicle to regimental level. Tactics are
controlled by order streams. These order streams contain directives issued to
groups of vehicles (e.g., platoons, companies, etc.); however, actual
movement, searchitig, firing, attriti,•n, changing speed, making smoke, hiding,
communication, etc., are carried out by individual vehicles. Vehicle tactics
may be reactive, that is their actions may depend on the actions of other
vehicles or groups of vehicles. For example, one unit may hold in place until
another unit reaches a certain objective. Units ar,3 also sensitive to the
number of casualties they have received (a.g., they may stop attacking and
start to withdraw if they receive :0% casualties).

CONSTRUCTION:
Human Participation: Human participation is currently not pprmitted once

the simulation starts.

Time Processing: Dynamic, event-driven model.

Treatment of Randomness: qtochastic, Monte Carlo.
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Sidedness: Two-sided, symmetric, both sides reactive.

LIMITATIONS: Chemical or Nuclear weapons are not represented.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Identification Friend or Foe (IFF)
between ground players and air-to-ground engagements is being developed.
Reactive artillery orders which will permit forward observers to dynamically
generate fire missions is being created. All artillery missions are currently
ocheduled A priori.

INPUT: Inputs include descriptions of vehicles (physical size; speed and
altitud- for various terrain conditions and tactics; number of weapons and
sensors on board; number of rounds of each type stored on board; time required
to replenish the '7asic load of ammunition), weapon characteristics (minimum
and maximnum ranges; hit and kill probabilities; rate of fire; firing doctrine;
quided or not guided; coordinated or uncoordinated; reliability; reload
cimes), sensor characteristics (probabilities of detection and recognition for
each target type as a function of range, target exposure, and target motion;
vertical and horizontal fields-of-view), tacticu, firing doctrine, flight
profiles, command and control net, and terrain.

PUj•U: Detailed summary statistics include average number of shots by weapon
typo, distribution of shots by range, average number and standard deviation of
kills by type for entire simulation, average number of killed vehicles by type
on each side, loss exchange ratio, system exchange ratio, killer/victim
scoreboard, status of each individual vehicle, performance data for each
weapon system tyde, vehicle type, sensor/station combination.

HARDWARE AND SOFTWARE:
Computer: VAX 8800 mainframe computer, VMS operating system.
Storage: Minimum input data storage requirement of 6500 blocks,

minimum output data requirement of 5000 blocks.
Peripherals: High-speed laser printer to accommodate large input and

output listings, Macintosh computer for pre- and
postprocessors.

Language: FORTRAN 77.
Documentation: User's Manual, Version 2.0 - July 1991.

Pre-processor User's Manual, Version 2.4 - April 1989.
Concept and, Model Description, Version 1.0 - April 1989.
Flow Charts, Version 1.0 - April 1989.
Source Code Listing.
Training Materials.
Briefing Materials.

SECURITY CLAS3IFICATION: Model itself is unclassified, but input data is
often proprietary and classified.

GENERAL DATA:
Data Base: Minimum time required to preparr inputs, including terrain 4a.a

base, order streams, hit-kill and detection-recognition probabilities fcr a
new scenario is 2 weeks. Creation of order streams is facilitated by pre..
processor. Changing parameters (e.g., weapon range or probability of kill
values) to conduct parametric runs only takes a few minutes.

CPU time per Cycle: Total CPU time is dependent upon number of vehicles
played, number of replications, amount of artillery, size of terrain box,
whether or not Directed Energy Weapons (DEW) are involved, and whether or not
obscurants are played. For a simulation involving 8,j vehicles, one
replication may take one and one half to two and one half hours of CPU time.
Smaller scenarios with only 30 players oza ona side and 60 on the opposing side
take only four or five minutes for one replication.
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Data Output Analysis: Reports and detailed summa-7y statistics provide
sufficient information for, analysis. Postprocessor allows analyst to select
all or subset- of vellicle3 an.1 Rvent types to be played back visually on the
acreen of a Macintosh II compi*.-e2. This v1sual display of the battle speeds
up the analysis procaSB and p--ovides many insights whIch might otherwise be
overlooked.

!ýreqiiencv I Use: This model is used continuously by Hughes Aircraft
Company

Users: Mission Analysis Lab to conduct studies. Several studies are listed
below:

:nfantry Anti-Armor Weapon System Study.
The Dire,!:ted Energy Weapons Options Study.
Unmanned Aeria2 Vehicle Study.
A.rmored Famiýy of Vehicles.
AAWS.-M Uhit,.; Pcper end RFP Support.
JAGUAR Parametrif,- Analysis.
UAV Close Requ'ýrements Analysis.
UAV Stirvivability Study.
119licopter A!-- to Air Study.
Fiber Optic Guided TOW (FOTOWI.
Non-Line-of-Fight Support.

Connenty: None.
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TITLE: HAVDEM - Helicopter Air-to-air Value-Driven Engagement Model.

O DATE IMPLEMENTED: 1992.

MODEL TYPE: Analysis.

PROPONENT: Aviation Applied Technology Directorate (AATD), U.S. Army Aviation
Systems Command, ATTN: SAVRT-TY-CD, Fort Eustis, VA 23604-5577.

POINT OF CONTACT: Mr. Jimmy I. Anderson, (804) 878-0103.

PURPOSE: HAVDEM is an engagement-level air-to-air combat simulation used
primErily for the evaluation of helicopter airframes, avionics, weapons, and
tactics.

DESCRIPTION:

Domain: Air-to-air (also simplistic ground-to-air).

Span: Engagement level.

Environment: Digital terrain; user-selected constant radar reflectivity, IR
earth and sky background, optical visibility; sun position; cloud layers.

Force Composition: Individual blue and red units; surface-to-air (SAM)

sites.

Scope of Conflict: Conventional warfare.

Mission Area: Air-to-air helicopter combat and waypoint following.

Level of Detail of Processes and Entities: Individual helicopter with
specific avionics configurations and weapon loadouts; detailed missile flyout;
generic models for each avionics device type with differences instantiated
through data, SAM sites containing up to 6 SAMs. Helicopter (6-DOF
aerodynamics flyout), Missile (4-DOF no roll, detailed seeker representation
with explicit guidance), Fixed guns; Probability of detection algorithms for
optical, Infra-red, and radar sensors; sophisticated simulation of pilot
decisions utilizing value-driven decision algorithms and an information-
oriented architecture; pilot decisions utilize terrain features.

CONSTRUCTION:
Human Participation: None.

Time Processin~q: Dynamic, Event-Step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, symmetric, both Lides reactive.

LIMITATIONS: No explicit cultural terrain features; Runtime penalty with
increasing number of players like n2 ; Default li-nits: 20 helicopters, 10
missiles per helicopter, 2 missile typse per helicopter - modifiable; Uses any
1Okm x IOkm region ARTBASS terrain data base, not compatible with DMA terrain
data bases.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Air-to-ground capability; Graphical
Display Improvements Front End (X-Window based yi-aphical front end for
scenario preparation, graphical display of input data, etc.); Cooperative
behavior among helicopters; DMA compatibility.

INPUT: Terrain map, helicopter configurations, initial positions, and initial
avionics status; data base of aircraft, avionics, and weapon characteristics.
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OUTPUT: Summary file of important events. User-controlled diagnostic output
file. Summary file for graphical replay of engagements from view of remote
observer and/or from cockpit view.

HARDWARE AND SOFTWARE:
ComputertOSI: Recommend UNIX machine (MIPS, SUN, Silicon Graphics, etc.)

because of availability of a UNIX-based environment for
configuration control an, concurrent multiple study
isolation.

Storage: Recommend several hundred megabytes for source, object,
data, and outputs.

Peripherals: Printer, graphics tarminal.
Languaae: FORTRAN 77 and several C routines.
Documentation: Management Summary, User's Manual, Analyst's Manual,

Ptogrammer's Manual.

SECURI7Y CLASSIFICATION: Unclassified.

GEN NdLE JAA•_p.:
Data Base: If using existing terrain, weapons, avionics, and airframe data

bases, preparation consists of waypoint specification and layout of initial
flight configurations and positions - generally about a day for engagement
with 4 helicopters on each side but depends upon the complexity of the terrain
and waypoint itinerary.

CPU time Per Cycle: Depends upon number of helicopters in engagement,
engagement duration, and computer speed. For an engagement of 3 vs. 3
helicopters, the faster UNIX workstations (MIPS, SUN, Silicor Graphica) will
run in real time.

Data Output Analysis: As Monte Carlo simulation, requires at least 20-30
iterations per fixed condition. User-supplied statistical postprocessor
required. Graphical review of all iterations recommended.

Freguency of Use: AATD study scheduled in 1992.

Users: AATD.

Comments: HAVDEM is the result of a Small Business Innovative Research
(SBIR) Phase II program that has been accepted by the Army for Phase III
continuation.
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TITLE: HELIPAC - Helicopter Pilot ed Air Combat Model.

DATE IMPLEMENTED: September 1990.

MODEL TYPE: Analysis.

PROPONENT:

POINT OF CONTACT: SURVIAC (513) 256-4840, AV 7a8-484..

PURPOSE: HELIPAC is used primarily to assist in the evaluation ot rotary-wing
3nd fixed-wing aircraft, armaments, a d tactics by simulating the performance
of aircraft and weapcns in combat.

DESCRIPTION:

Domain: Air.

Span: Mission.

Environment: Terrain relief.

Force Composition: Opposing flights of aircraft.

Scope of Conflict: Conventional weapons.

Mission Area: Counterair.

Level of Detail of Processes and Entities: The following entities are
modeled: rotor aerodynamic performance limits, engine installed power, body
decoupled from flight path, pitch, yaw, and roll dynamics, observables, and
vulnerability. Engagement simulations include helicopter agility, helicopter
tactics, and turret guns.

CONSTRUCTION:

Human Participationt Not required.

Time Processing: Dynamic, time-stepped.

Treatment of Randomness: Stochastic, detection based on Monte Carlo tzial.

Sidedness: HELIPAC is a two-sided asymmetric model in which both sides are
reactive.

LIMITATIONS: HELIPAC has limited sensor simulation capability. The
probability of detection approach doe-s not account for all ,Lutter and
bacrgzound effects in nap-of-Earth flight.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None at present.

INPUT: HELIPAC accepts initial scenario information, number of helicopters
and fixed wing aircraft, types of helicopters, helicopter performance, weapon
number and type, weapon performance, weapons release conditions, tactics, and
detection contours.

OUTPUT: HELIPAC produceL a narrative output and helicopter versus enemy
aircraft flight path history.
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HARDWARE AND SOFTWARE;
VAX 11/780, PC.

Storaae: 3.6 MB.
Peripherale: N/A.
Language: FORTRAN 77.
Documentation: HELIPAC User's Manual, HELIPAC Analyst Manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base:

CPU time per Cycle:

Data Output Analysis:

Freauency of Use:

Useris:

Comments: Code and documentation can be obtained form SURVIAC.
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TITLE: HELSCAM - Helicopter Scenario Aqsessment Model.

D)ATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Directorate of Land Aviation/Project Management Office Canadian
Force Light Helicopter, National Defence Headquarters, Ottawp, Ontario KIA
OK2, Canada.

POINT OF CONTACT: Mr. Andy Boothroyd, (613) 992•-8960, AV 842-8960.

PURPOSE: HELSCAM will be used primarily to analyze helicopter characteristics
and equipment combinations for light observation, light armed, and attack
helicopters in support of the ground comwander. In particular, it can examine
both weapon systems development and effectiveness as well as combat
development doctrine.

DESCRIPTION:
Domain: Army units and helicopters.

Span: Local (up to about 30 weapon systems over an area measuring 20 by 15
kilometers for about 30 minutes of battle time).

Fnvironment: Combination of 100-mcter and 12.5-meter digital terrain, and
general light level, visibility, and atmospheric extinction.

Force Composition: N/A.

Scope of Conflict: Conventional.

Mission Area: Primarily holicopter operations and the supporte and enemy
ground units.

Level of Detail of Processeg and Entities: Entity: A weapon system, e.g.,
helicopter, tank, air defense unit, observation point, and armored personnel
carrier. Processes- Each unit can move; attain line of sight; and acquire
(detect, recognize, and identify), iiterpret (what, color, damage, and
activity), select, engar-e, communicate, and coordinate movement.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, event-step.

Tr-atment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Advance, wilhdrawal, or halt along fixed paths only; helicopter
aerodynamics not played (no helicopter versus helicopter); unit inxaormation
never incorrect, only incomplete; shoot-look-shoot engagements only; cone
sensor per unit; and no Purvivability equipment.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT., Terrain data files and route planning facility to create and edit unit
paths; the rest is in a large data file.

CUT'Ur: Event logs are interpreted by graphical replay and analytical
facilities.
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HARDWARE AND SOFTWARE:
Computer: Simulation core on a VMX c,'mputer and facilities on a

Packard-Bell PC/AT microcomputer.
Storage: No problem.
Perinherale: None.
Language: Simulation core in VAX FORTRAN 77, route planning and

graphical replay facilities in MLcrokoft "C", and analysis
facility in dBase III.

Documentation: In preparation.

SECURITY CLASSIFICATION: Model unclassified.

GENERAL DATA:
Dta Base: Two man-mon'hs.

CPU time per Cycle: Unknown.

Data Output Analysis: Unknown.

Freguency of Use: Unknown.

Ule_: Proponents.

Comments: HELSCAM is currently (April 1989) being tested and evaluated by
its sponsors.
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TITLE: HFPPM - High Prequency Performance Prediction Model.

DATE IMPLEMENED: 1989.

MODEL TYPE: Analysis.

PROPONENT: ECAC.

POINT OF CONTACT: R, Schneider, (301) 267-2355, DSN 281-2355.

PURPOSE: HFPPM is a research and evaluation tool used to predict the
performance of !IF nets considering the background signal environment and
interfering nets.

DESCRIPTIOn:
Domain: A large area; e.g., Northeastern U.S.

S§.Oq Regional area.

Environment: Co. aiders time of day and year and sunspot activity.

Forc ComposiýLtion: N/tx.

scqqof Con lict: N/A.

&i~jiL~jp rea: N/A-

Lyevel o Detail of Processes anid •_j .ities: Communications in a theater.

CONSTRUCTION:
Human Pakrti__•A ion. Not required and not permitted.

Time Processing: Static.

TVreatmentof aaridornneis Stochastic-direct computation.

sidedness: One-sided.

,IMITATIONS: Nets with 50 stations per net; 2.0 to 30.0 MHz. Background
signal data not readily available.

PLANJNED IMPROVEMENTS AND MODIFICATIONS: Nonu planned.

INPUT: Net configurations, area of interest, time of dLy and year and sunspot

number.

OUTPUI. Computer printouts.

HARDWARE AND SOFTWARE:
Computer: UNISYS 1182, Exec 8 operating system; VAX with VMS.
Storage_ 1 MB.
Pe rkVhrala: Printer.
taantuaqe: FORTRAN.
Documentation: User's Manual, ECAC-UM-89-053.

SEECURjTX CLASSIFICATION: Unclassified program, data and results may be
classified.
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GENERAL DATA:
Data Base: HF communications environment must be developed - uses scenario

of communications nets.

CPU time Per Cvcle4 A se ies of models - each takes 1 to 3 minutes.

Data Output Analysis: Must understand bit error rate computacions.

Frequency of Lse: Used on ECAC projects only.

Users: ECAC.

Comments: Developed as an in-house capability.
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TITLE: HOME - Homing Missile Engagements.

O DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Studies and Analysis Directorate, The Air Force Electronic Warfare
Center, ESC, San Antonio, TX 78243-50000.

POINT OF CONTACT: Roland Graves, (512) 925-2391, AV 945-2391.
Jimmy Washington, (512) 925-2391, AV 945-2391.

PURPOSE: The HOME model is used to evaluate the effectiveness of infrared
(IR) missiles against target aircraft under varying conditions.

DESCRIPTION:
Domain: Land and air.

•_•n: Individual scenario.

Envirjnmt±nt: Assume normal environment conditions.

Force Sompositinn: N/A (a single missile vs. a single target aircraft).

Scope of Conflict: Conventional (RED, BLUE, and GRAY).

Mision -Area: Aircraft survivability through countermeasures.

Level of Detail of Processes and Entities: The model calculates the
vulnerability ot one aircraft to one infrared missile. Processes such as
attenuation of target signature, dynamics of missile and target, and
effectiveness !f countermeasures are involved. Relevant effects of missilR, components (rather than the components themselves) are simulated.

CONSTRUCTION:

Human Participation: Required for prouessing (data input).

Time Processing: Dynamic.

Treatment of Randomn__ess: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Only one target may be used per simulation. Terrain masking
effects are not considered. Output quality is dependent upun measured input
quality.

PLANNED IMPROVEMENTS AND MODTF!C__"PONS: N/A.

INPUT: Threat, target, and countermeasures data bases. Initial threat and
target conditions.

OUTPUT: Vulnerability envelopes, miss distances, and flyout graphics.

HARDWARE AND SOFTWARE:
Computer: VAX/VMS operating system.
Storage: Two megabytes are needed for the exec-table code and the

data bases.
Eeripheral: Tektronix 4125 series (graphics) terminal and a Tektronix

4692 Aeries color graphics copier.
hangruage: FORTRAN 77.
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D.-umentation: User's manuals from original procedures and local

directorate.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: The primary source for the parametric data used in all of the

data bases is obtained from our unit's electronic combat data library. The
library receives its information from national assets ae well as from testing
facilities.

CPU time Per Cycle: Scenario-dependent.

Data Outout Analysis: The output analysis is based on missile miss
distances that occur close enough to the target to be considered lethal.
Flyouts can be simulated from hundreds of different launch points by
incrementing range and angle of the threat location as input. Flyouts can be
performed against targets with and without IR decoys so that the relative
effectiveness of the decoys can be determined.

Frequency of Use: Several times P year depending on tasking requirements.

Users: AFEW/SATC and AFEW/SAX.

Comments: None.
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TITLE: ICAIIN - Integrated Cost and Neei.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: ANSER Inc, 1215 Jefferson Davis Highway, Suite 800,
Arlington, VA 22202.

POINT OF CONTACT: Mason Washingoxau (702) 685-3167.

PURPOSE: ICAN develops, maintains, and fosters analytic use of resource
allocation and capability assessment models. ICAN models integrate multi-
objective needs analysis with program resource analysis. These models serve
as a mission capabiliity assessment tool to assess the impact of cost or
resource quantity changes.

DESCRIPTION:
Domain: Any domain as specified by the user.

Span: Any span as specified by the user.

Environment: Any -nvironment as spacified by the user.

Force Composition: Any force composition as specified by the user.

Scope of Conflict: Any scope of conflict as specified by the user.

Mission Area: Any mission area as specified by the user.

Level of Detail of Processee and Entities: Any level of detail supported as
specified by the user. Models are static and discrete time unit driven. The
hierarchical organization can accommodate 1S levels with 10 items per level.
Apprcpriate allocation algorithm may need programming. ICAN currently uses a
declining marginal returii algorithm. Resources are alloL-ted to the most
important objectives where the most important objective is achieved. Once the
objective is achieved or resource expanded, the next best resource and
objective allocation is PddresseJ. Resource attrition and objective
effectiveness are input by user. Model may run for up to 12 time periods.

LONSTRUCTION:
human Participation: Required foz decisions and processes.

Time Processina: Static.

Treatment of Radomness: Deterministic.

SJdedness: One-sided.

LIMITATIONS: Five hundred types of objectives maxi.muru allowed fo'
specification in the objectives tree. Two hundred fifty typ* of resources
maximum allowed for resource specitications.

PLANNED IMPROVEMENIS AND MODIFICATIONS: Provide another allocation algorithm
that is rule-based. Enhance the resource and cost interface for program cost
analysis of resources. Improve report generaticn function to furnish better
graphics and analytic report features..

INPUT: Objectives (names, weights, relationsh'ips, a.id quantities). Resources
(names, weights, and relationst.ips). Resource to obiective allocation
description (resource effectiveness, sorties available, And resource
attrition).
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OUTPUT: Produces output of model description (tree diagrams, file dumps,
etc.). Also produces computer reports or graphical depictions of calculated
objective capabilities (summary and per objective). Also shows allocation
results during model exemption.

HAnDWARE AND SOFTWARE:
Computer: Designed to run on IBM AT microcomputer with a MS DOS

operating system. Transportable to VAX computer with a VMS
operating system or UNIX based computer.

Storage: Minimum of 20 MB hard disk and 640K main memory.
Peripherals: 1 printer.
Language: "c."
Documentation: User's manual.

JECURITY CLASSIFICATION: Unclassified.

GENEBAL DATA:
Data Base: Population of data bases is dependent on the size of the model.

CPU time Per Cycle: Dependent on the data size of' the model. Large models
will usually take less than an hour to run.

Data Output Analysis: N/A.

Frequencv of Use: Designed for frequent use of trade-off and sensitivity
analysis of resource allocation option.

Users: Currently under final preparation for USSOCOM and SAF/7,ERD.

Comments: Nonie.
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TITLE: ICATS - Interactive Computer-Augmented Training System.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Training and Education.

PROPONENT: TBD.

POINT OF CONTACT: TBD.

PURPOSE: ICATS is used primarily as a tutorial and equipment simuiation
device for the development of individual or team skills in either a stand-
alone or networked configuration. ICATS can be used for both skills
development and as an axercise driver.

DESCRIPTION:

Domain: Can be land or an abstract domain.

ST.an: Can be local or individual.

Environment: Can provide both hardware simulation using physical mockups or
software simulation of actual operational equipment using high resolution
graphics, animation, video, and sound.

Force Composition: Can simulate individual node operator or a small network

of interlinked nodes.

Scope of Conflict: Conventional theater communications.

Mission Area: Tactical mobile ground based communications including
Division, Corps and above.

Level of Detail of Processes and Entities: ICATS can model individual
communications shelters and communication equipment down to the operation of
controls and indicators on individual equipment front panels or the actual
access of simulated on-line data bases. A communication link between two
nodes can also be simulated along with both normal and faulted conditions.

CONSTRUCTION:
Human Participation: Required for decisions as part of the simulation, but

will continue to run without a decision.

Time Processing: Tutorial segments are static. Simulation portion is
dynamic with a combination of time dependent and event dependent processes.

Treatment of Randomness: Basically deterministic.

Sidedness: Can be operated by a single operator or, if established as a
requirement, can be networked with up to 20 users interacting as
interdependent nodes or communication links with one instructor as an
orchestrator.

LIMITATIONS: ICATS cannot readily recognize voice transmissions although it
can generate canned voice responses to pre-programmed stimuli. Limited to
approximately 20 studentn in a network simulation but no limitation for
nonnetworked scenarios.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Further integration of a combination
of physical mockup hardware with soft-simulation of hardware planned.
Expansion to include pseudo-voice-recognition to enable two-way comm
simulation. Expansion to additional operating systems including UNIX and
MS-DOS.
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INPUT: Operator inputs in the form of point-and-click mouse interface,
keyboard inputi, or manipulation of switches on physical mockup equipment.

OJTPUT: High resolution graphical representations of real equipment
operations and indicators, digitized sounds, textual or audio tutorial
information, or actual operation simulated equipment indicators and lights.

HARDWARE AND SOFTWARE:
uomluter(OSI: Macintosh IIci with Macintosh System 6.0.7 operating system.

Partial implementation on MS-DOS and UNIX operating systemsavailable.
Storage: 8 Megabytes RAM and 80 Megabytes hard disk storage.
Peripherala: Optional 13" or 19" high-res color monitor, universal

interface controller card, optional operational hardware
active mockups.

Language: C and HyperCard or equivalent for other OS.
Documentation: Self-documented on-line tutorial system and sepail.te paper-

oriented instructor manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Automatically loads at startup within 30 seconds.

CPU time per Cycle: Real time response due to dedicated CPU for each
student.

Data Output Analysis: Instructor log printed outputs available snowing
student progress and performance.

Ereguency of Use: Varies by specific implementation. Can be used on a
daiLly basis by continuous student throughput in a school eevironment or on an
as-required basis for refresher training within active or reserve units.

Users: MSE equipment users at MSE Resident School with potential. available
for use by active and reserve units at unit locations.

Comments: System is it. a development growth phase with continued expansion
of capability and application. While currently focused as an MSE solution,
system capability cuuld be applied to any operational equipment.
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TITLE: ICM - Intelligence Collection Model.

DATE IMPLEMENTED: May 1984.

MODEL TYPE: Training and education.

PROPONENT: HQ USAFE Warrior Preparation Center (WPC), Einsiedlerhof AS,
Germany APO NY 09021.

POINT OF CONTACT: TSPG/EW, TSgt Daniel McAfee, 011-631-536-6090, AV 489-6090.

PURPOSE: ICM is an exercise driver that allows the tasking of intelligence
collection assets and provides detailed intelligence reports, ICM can be
configured for different levels of comnand post exercises. It is well suited
for corps-level and echelons-level play, but can be and is being tailored for
division-level play by the BCTP, Ft. Leavenworth, KS.

DESCRIPTION:
Domain: Intelligence collection assets are modeled in the air even if they

are characteristically ground sensors because of the restrictions on movement
that are imposed by the WPC's ground model.

Span: European theater is the current typical scale.

Environment: The descriptions of the sensors and platforms are mixed with
certain sensors and platforma that are able to operate in all weather and ir
day and night configuration, while others are restricted based on their real-
world capability.

Force Composition: Can produce some Zused results to describe unit

information.

Scope of Conflict: All conventional and unconventional warfare. Can detect
all categories of weapons on either side of L conflict and in rear areas.

Mission Area: N/A.

Level of Detail of Processes and Entities: ICM is modeled to collect detail
from the type of gun in the soldier's possession to the type of unit including
the unit name and parent unit. ICM processes HUMINT, ELINT, COMINT, and IdINT
sensor type collection activities.

CONSTRUCTION:
Human Participation: Required to produce any result. The model will run

without the human factor but will not produce any results until valid
collection orders are issued.

Time Processing: Dynami.2, time-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetric, both sides nonreactive.

LIMITATIONS: Limited by number of units, platforms, and sensors that can be
represented in a single data base.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improved data fusion and graphics
display.

INPUT: N/A.

OUTPUT: N/A.
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HARDWARE AND SOFTWARE:
Computer(CSl: Currently being run on VAX machines under VMS operating

system.
Storage: Approximately 650 blocks required to load the program.
Peripherals: Output is dumped to printers, TEKTRONICS, and SUNS via other

programs.
Language: FORTRAN.
Documentation: Technical handbook and user's guide.

SECURITY CLASSIFICATION: Model is unclassified. Input file classification
depends on the sensor data base.

GENERAL DATA:
Data Base: Data base creation tim, depends on the level of play desired. A

permanent collector data base require* approximately three man-months. An
exerciee data base can be built in t2proximately one man-month.

CPU time per Cycle: Typically 3 to 5 CPU minutes are required to process
one 20-minute cycle.

Data Output Analisis: An intelligence history file that contains all
sensors taskings and collection results is maintained.

Frequency of Use: Used for all air and ground exercises at the WPC, which
typically involves 10 to 15 major ex-•rcisee per year.

Users: Players at the WPC and BCTP include NATO commanders and their battle
staffs.

comments: ICM ia interlinked with the GRWSIM ground data base, which allows
collection against all ground forces to include enemy follow-on forces.

1-6



TITLE: IDAHEX - Institute for Defence Analyses Hexagon Model.

DATE IMPLEMENTED: 1985-1986.

MODEL TYPE: Analysis.

PROPONENT: SHAPE Technical Centre, PO Box 174, 2501 CD The Harue,
The Netherlands.

POINT OF CONTACT: Dr. U. Candan, Commercial xx-31-70-3142304; IVSN 257-2306.

PURPOSE: The IDAHEX model is a computer program that acts as a bookkeeper and
a controller in a two-sided computer assisted, conventicnal analytical game.
IDAHEX emphasizes player "generalship" (skill and style) and the principles of
manoeuvre warfare while retaining substantial detail in unit characteristics
and combat dynamics. IDAHEX terrain is divided into hexagons which regulate
unit movement; units are allowed to attack and move in six directions. The
model represents manoeuvre and its consequences including non-continuous
FEBAs, breakthroughs and encirclements. The model also is concerned with
weapon-on-weapon attrition, supporting fire, offensive air support and air
interdiction, engineer activities and logistics. It is specifically designed
to assess the sufficiency of force levels and operational concepts.

DESCRIPTION:
Domain: Land, limited offensive air support and air interdiction

operations.

Span: Mainly theater or army level application. Several data bases
(Central and Southern Regions of ACE) completed, others in preparation.

Environment: Hex based. Several different road and railway types can be
represented. Each hex is assigned a terrain type and on each hex side natural
or man-made barriers and shoulder space limitations can be represented. Day
and night operations may be represented but not implemented in current
applications.

Force Composition: Combined forces, Blue and Red.

Scope of Conflict: Primarily conventional land warfare with offensive air
support and air interdiction inputs. All conventional land forces' weapons
and their effects can be represented.

Mission Area: All conventional land warfare missions.

Level of Detail of Processes and Entities: Generally, Red divisions and
Blue brigades/regiments are represented. However, units at any level and size
can be represented. Movement or attack/defend/withdraw/delay directives can
be issued to ground forces. Grounr1 attrition is calculated by using weapon-
on-weapon interactions. Logistics can be modeled at any level of detail.
Some engineering activities are represented. A stochastic algorithm is used
to model the effects of intelligence operations.

CONSTRUCTION:
Human Participation: Required for decisions.

Time Processing: Dynamic, time- and event-stepped model. Execution stops
at end cycle (4-6 battle hours) and waits for planner's inputs to continue.

Treatment of Randomness: All processes are deterministic except FEBA
movement and intelligence gathering activities.

Sidedness: Two-sided, symmetric.
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LIMITATIONS: There are no nuclear or chemical features in the model,
representation of air-ground combat is rudimentary and air-air combat is
absent.

PLANNED IMPROVEMENTS AND MODIFICATIONS: A major improvement program is
started. This improvement program includes graphical. interphase, command and
control representation, movement of formations and various other enhancements
in different parts of the model, found durino use to be desirable features. A
PC-version is also planned.

INPUT: Ground orders of battle: unit locations; terrain; road, rail and
barrier types movement rates; weapon-on-weapon attrition rates; engineer
capabilities; supplied consumption rates; and attack and defense styles and
postures. Air orders of battle- unit (base) locations, movement (range)
limitations, and weapon-on-weapon attrition rates.

OUTPUT: Summarizes important events for the players at their terminals, files
a detailed history for retention on tape or high-speed printing.

HAR&WARE AND SOFTWARE:
Computer: VAX 11/8700, VMS.
Storage: 3500K.
Pqripherals: 1-3 terminals, high-speed printer, on-line printer.
,....nguaqe: FORTRAN 77.
Qocumentation: "IDAHEX: A Manoeuvre-Oriented Model of Conventional Land

Warfare", STC Publications TM-762 and TM-763.

GENERAL DATA:
Data Base: Preparation - 3 months (to develop data base), 2 weeks (to

structure data in nidel. input format). Setup time: 1 day player learning
time. Playing time: 6 (foL 1 day of combat).

CPU time per Cycle: Two minutes.

Data Output Analysis: 2 weeks.

Frequency of Use: 2-5 major wargames a year on average (no game last year,
bLt extensive use is planned for next year).

Users: SHAPE Technical Centre; OSD (PA&E); Korean Institute of Defense
Analysis; Turkish General Staff; Hellenic Armed Forces General Staff;
Italian Department of Defense; British Operational Analysis Establishment;
UK Army Staff College, Camberley; Allied Forces Southern Europe.
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TITLE: IEW - Intelligence/Electronic Warfare Model.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Electronic Proving Grounds,
ATTN: STEEP-(T-E), Fort Huachuca, AZ 85613-7110.

POINT OF CONTACT: Steven C. Cooper, (602ý 538-4953, AV 879-4953.

PURPOSE: IEW is an operational support tool (decision aid). It is used to
evaluate the capability of proposed IEW systems, tc receive and process
specified levels of message traffic, and to evaluate the performance of sensor
systems.

DESCRIPTION:
Domain: Land, and air, and limited space and naval.

Spa: Accommodates any theater depending on data base. Can model
individual equipment to full corps and above deployments.

Environment: Detailed RF phenomenology model. Models the effect of terrain
and ground constraints in either an area prediction or a point-to-point mode.
Options available to. use DMA diglti:red terrain data as input. Model considers
effects of time of day, month, and climatology for various propagation models.

Force Composition: Joint and combined, BLUE, GREY, and RED.

Scope of Conflict: Conventional warfare.

Mission Area: All phases of conventional warfare.

Level of Detail of Processes and Entities: IEW uses deployment data
concerning the location, terrain, anad required linking of comrmunications and
electronics equipment contained in a tactical force. The operation of
intelligence sensors is simulated. The model represents the physics of signal
transmission, interception of signals by scnsors, and direction finding by
multiple sensors.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, event-driven simulation containing some closed-
form representations of processes.

Treatment of Randomness: Can be run in either a deterministic or a
probabilistic mode. Monte Carlo options are available for estimations of
propagation variables from the mean and in the selection of the interference
environment that is "on" at specific times in the scenarios.

Sidedness: N/A.

LIMITATIONS: Does not model specific effects of foliage or urbanization.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Propagation modu'.es are under study
for enhancement plus computer graphical development for file updates, data
validation, and model output presentations.

INPUT: Tactical deployment data, equipment technical performance
characteristics, propagation path loss parameters, message traffic data.
sensor technical data includes timing and setup parameters.
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OUTPUT: Model cutputs consist of the tactical reports iss,4ed by the sensors
luring the simulation. Sensor-reported information includes time of the
report, time of the intercept, detected target characteristics, and perceived
target location. Ground truth data is available to compao perceived versus
actual battlefield information.

HARDWARE AND SOFTWARE:
Computer: CYBER 180 Model 830.
Storage: Variable; requirements can be adjusts4.
Peripherals: Optimum number of disk and tape drives varies; variable mass

storage requirements in size of data files determine
requirements.

Language: SLACS 5 (an extended FORTRAN 77).
Documentation: Extensively documented.

SECURITY CLASSIFICATIO": Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Preparp i'n of complete new zorps-size deployment with

appropriate RED fnr, . requires one year. Analysis requiring data
modification for specific test system requires one to two months, depending on
system.

CPU time per Cycle: Depends on deployment size and number of equipment to
be evaluated. Corps-size deployment can take 100 hours of CPU time.

Data Output Analysis: Hardcopy printouts and data files for postprocessing.

reguency of Use: Approxiimately one analysis per year.

Users: USAEPG.

Comments: The model is not machine dependent. However, it takes advantage
of the CDC CYBER 60-bit word for optimizations of data storage and access, and
would require modification for other environments.
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TITLE: IFF SPPM - Identification, Friend or Foe Statistical Performance. Prediction Model.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: DoD Electromagnetic Compatibility Analysis Center, Ncrth Severn,
Annapolis, MD 21402.

POINT OF CONTACT: R. Schneider, DSN 281-2355, (301) 267-2355.

PURPOSE: The IFF SPPM is a research and evaluation tool developed to assess
IFF system performance in multiple scenarios ranging from one-on-one to full
theater level engagements using statistical techniques. The model was
designed to predict the performance of IFF systems in any user-defined
scenario. The szenario may include platforms equipped with IFF
interrogators/transponders, air traffic control radar beacon system (ATCRBS)
interrogators/transponders, and hostile platforms including jammers. The
model uses a set of rules to determine if an interrogation/response is
successful. The model provides interrogation rates at transponders in a
scenario. These rates are used to predict transponder reply efficiency. The
interrogation rates and reply efficiencies are used to predict the downlink
signal environment at selected interrogator receivers in the scenario.
Interrogation ratev and reply efficiencies are also used to predict
interrogator receiver identification performance. It also ancludes the
effects of jamming on the interrogator receiver, transponde&s: receiver, and the
primary sensor.

DESCRIPTION:

Domain: Air, land and sea (user-defined).

Span: One-on-one to theater level.

Environment: Smooth earth with multiple propagation paths considered.

Force Composition: Combined, Joint, and NATO forces can be portrayed down
to the individual interrogatoi/transponder/sensoy: level. Hostile and Neutral
forces can be included.

Scope of Conflict: Conventional.

Mission Area: Communic,.tions/IFF (identification of friendlies using active
measures).

Level of Detail of Processing and Entities: Entity: Each interrogator/
transponder performance aboard a platform down to the individual component
aboard an aircraft, ship, SAM, MANPAD (e.g., STINGER), etc. Processes: IFF
system performance evaluated without platforni motion or platform attrition.

CONSTRUCTICN:
Human Participation: Required to define type/location/number of forces

before model is executed.

Time Processing: Static.

Treatment of Randomness: Deterministic model using stochastic techniques to
predict synchronous signal arrivals.

Sidcdness: Two-sided. Developed to predict the performance of NATO
Identification System, but the scenarios can contain Red forces including
hostile jamming effects.
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LIMITATIONS: Propagation mwc.els are limited to the RF portion of the
frequency spectrum.

PLANNED IMPROVE.MENT AND MODIFICATIONS: Host to a microVAX and VAX 6000.
Modifications to include new IFF and air traffic control (ATC) systcs (e.g.,
NGIFF, Mode-S) are under consideration.

INPUT: IFF C-E systems characteristics and platform deployment required.

OUTPUT: Computer printouts and plots of interrogation/transponder rates and
performance provided.

HARDWARE AND SOFTWARE:
Computer(OSI: VAX/VMS V5.4-1.
Storaqe: Disk storage requirements vary depending on scenario size.
Peripherals: Printer.
Language: FORTRAN 77.
Documentation: ECAC-CR-91-045 describes the engineering theory, functional

description, model hierarchy, subroutine description, data
dictionary, computer environment, security procedures,
sample run, and verification process.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Population of large data base can take several man-days.
CPU time per Cycle: Depends on data base size. Generally requires several

minutes of CPU time.

Data Output Analysis: Can be interpreted by personnel with IFF experience.

Freguency of Use: Varies, by command.

Users: DoD Electromagnetic Compatibility Analysis Ce:nt,'r in support of the
Mark XV Identification Friend From Foe System Program Off..ce and NATO
Identification System (NIS) Technical Working Group (NTWG).

Comments: Developed to support the Mark XV IFF SPO and used tu analyze
several system engineering issues regardini the definition of system
specifications and NATO STANAG 4162. Also, the model was used to support the
frequency allocation effort by predicting IFF signal rates. These rates were
used in EMC bench tests involving civil ATC equipment.
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TITLE: IMARS - Integrated Missile and Radar Simulation.

DATE IMPLEMENTED: September 1989.

MODEL TYPE: Analysis.

PROPONENT:

POINT OF CONTACT: SURVIAC (513) 255-4840, AV 785-4840.

PURPOSE: IMARS is used to assess the performance of RED surface-to-air
missile systems against BLUE aircraft.

DESCRIPTION:
Domain: Land end air.

Span: Individual.

Environment: Terrain relief.

Force Composition: Element.

Scope of Conflict: Conventional.

Mission Area: N/A.

Level of Detail of Processes and Entities: Single aircraft versus a single
missile syntem. IMARS simulates: acquisition and track radars, missile
propulsion, missile guidance, missile autopilot, and missile aerodynamics.
Clutter is simulated based on actual test data.

CONSTRUCTION:
Human Participation: Not required.

Time Processina:

Treatment of Randomness:

Sidedness: One-sided.

LIMITATIONS: Advanced Continuous Simulation Language (ACSL) is required to
run a simulation. IMARS does not produce endgame results.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None at present.

INPUT: IMARS accepts radar, wind, target, target flight path, and
maltipath/clutter data.

OUTPUT: The models produce a time history of the missile flight profile and
missile miss distance.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780, MicroVAX, APOLLO, SUN, CDC.
Storage: 2.2 MB.
Peripherals: N/A.
Language: FORTRAN 77, ACSL.
Documentation: ACSL User's Manual, IMARS User's Manuals, Low Altitude Radar

Simulation, Engineering Manual for each simulated system.

SECURITY CLASSIFICATION: Secret/NOFORN/WNINTEL.
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GENERAL DATA:

Data Base:

CPU time per Cycle:

Data Output Analysis:

Frequency of Use:

Users-

Comments: Code and documentation can be obtained from SURVIAC.
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TITLE: IMOM - Improved Many-On-Many.

, MODEL TYPE: Analysis.

DATE IMPLEMENTED: 1985.

PROPONENT: Air Force Electronic Warfare Center, Studies and Analysis
Direcorate, San Antonio, TX 78243-5000.

POINT OV CONTACT: AFEWC/SAM, AV 969-2521, Comm (512) 977-2521.

PURPOSE: IMOM is used mainly as an operation support tool which displays
radar coverage taking in account the order of battle, effects of terrain,
electronic combat and weapon systems envelopes.

DESCRIPTION:
Domain: Land, air, and sea.

Span: Global (Depending on the location of the order of battle whether it
is electronic, air, naval, or army).

Environment: Uses Defense Mapping Agency (DMA) terrain data and World

Database Base II country and political boundaries.

Force Composition: Joint and combined forces, Blue and Red.

Scope of Conflict: Primarily conventional warfare.

Mission Area: Electronic Combat.

Level of Detail of Processes and Entities: Entities: IMOM models entire
order3 of battles (hundreds of sites) or just a single site. Electronic order
of battles (EOBs) are categorized by function such as early warning or target

. tracker (SAM or AAA). Processes: Sites can be manipulated (change location,
add sites, delete sites, change intel information). Analysis of electronic
combat effects for each site is displayed such as radar coverage involving
terrain masking, jamming (stand-off jaming, self-protective janiming). Other
elements of electronic combat in IMOM are route analysis, combat radius of
different aircraft, intel functions, and multiple aids to assist the user in
electronic combat planning.

CONSTRUCTION:
Hunan Participation: Required for decisions and processes.

Time Processing: Static.

Treatment of Ra:ndomness: Calculations in IMOM are deterministically based
on the laws of physics.

Sidedness: Two sided, symmetric, reactive model.

LIMITATIONS: Ccmputer specific (Does not r.', on a pc). Certain data files
are dynamic (radar files).

PLANNED IMPROVEMENTS AND MODIFICATIONS: VAX IMOM 5.0 will be released in the

Fall of '91.

TNPUT: Terrain, radar files and tables, and order of battles.

OUTPUT; Produces scaled overlays (TPC's, ONC's etc.) of radar coverage
including electronic combat effects. Also shown are symbols, text and various
use. aids.
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HARDWAR' AND SOFTWARE:
Computer: Designed to run on VAX computer with VMS operating system.
Storage: 25 Megabytes plus terrain.
Peripherals: 1 or more Tektronix terminals, Bruning plotter, Tek 4693 or

4694 printer, standard text printer.
Languagae: FORTRAN, DCL.
Documentation: IMOM manual available.
Computer: Re-designed to run on SUN SPARC WORKSTATION with UNIX

operating system.
Storaie: 25 Megabytes plus terrain.
Peripherals: Bruning plotter, Hewlett Packard PaintJet or PaintJET XL

printer, standard text printer.
Language: C.
Documentation: IMOM manual available.

SECURITY CLASSIFICATION: Unclassified - source code. Classified - various
data bases and data files.

GENERAL DATA:
Data Base: Dependent upon method of entering OB data base (manual or

automated).

CPU time per Cycle: Dependent on OB data base size and user needs.

Data Output Analysis:

Frequency of Use: Varies by corTand. Used extensively throughout the gulf
war.

Users PACAF, USAFE, TAC, SAC, ATC, AFSOC, CENTAF, National Guard.

Comments: None.
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TITLE: INSSIM - Integrated Sortie Survivability Model.

DATF IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Averue, Nutley, NJ 07110-3697.

POINT OF CONTACT: Bill C'igh, ITT Avionics, (201) 284-2870.

PURPOSE: A Sortie Survivability Model suitable for mission tradeoff analysis.

INPUT: 3-d weapon lethality/engagement-envelupe matrices, threat system
parameters, aircraft rcs/angle, MSFD threat laydown, aircraft flight path.

OUTPUT: Pk/Ps totals, per-threat-type, per-threat + color graphics display.

DESCRIPTION: Flies a single aircraft (on simple way-point path), with given

ECM suite, through a user specified threat laydown determining engagements and
calculating total mission as well as per-threat-type survivability.
Engagement Ps/Pk values are calculated using ECM affectivity data, threat
lethality data and number of shots.

HARDWARE AND SOFTWARE:
Computer: VAXStation 3100; could be transported to other DEC/VAX CPUs.
Storacra: Approximately 20M Bytes; memory requirements: nominal.
Lanauage: FORTRAN 77 + DEC UIS graphics driver.
Documentation: Top level at this time.

SECURITY CLASSIFICATION: Unclassified code; classified data.

GENERAL DATA:
Data Base: Data preparation could take anywhere from minutes to days (and

days).

CPU time per Cycle: The main program runs in real time or better.

Dsaqe: ITT Advanced ED analysis.

Comments: The main INSSIM module provides dynamic, real time, interactive
color display of aircraft, flight-path, threat laydown and engagements with
lethal threat envelopes even as it calculates Ps/Pk values. INSSIN also
includes data prep modules (such as the missile flyout, acft 'letection and
threat laydown programs ) which allows the user to create th[e large input data
bases "offline". Flight path inputs consist of small files ';iitaining a few
lat-long way-points including altitude. This is a 4/3rds Earti' model with no
terrain. Intervisibility is computed as a function of altitude.
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TITLE: IPARS - Integration Period Airborne Radar Simulation.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: Science Applications International Corporation (SAIC).

POINT OF CONTACT: Mark D. Bond, SAIC, (404) 426-9359.

PURPOSE: The purpose of II.5 is to determine the detectability of airborne
radar against an aircraft with a given cross section in an environment with
limited clutter. Detection templates for user input aspect angles around the
aircraft are often fed to the mission level and campaign-level models such as
SPEED and COMMANDER.

DESCRIPTION:
Domain: Air.

Spqn: One aircraft on one radar.

Environment: Round, smooth earth; atmospheric absorption.

Force Composition: Single element BLUE vs. RED or RED vs. BLUE.

Scope of Conflict: Accommodates airborne acquisition and fire Lontrol
radar, although tracking radar is limited to detectability only. Aircraft are
represented by Swirling/Barton theoretical fluctuation models.

Mission Area: Single penetrator with jammer against a single radar.

Level of Detail of Processes and Entities: Lowest entity modeled is a radar
subsystem: transmitter, pulse doppler or MTI circuit, noncoherent integrator,
gain control. Pulse doppler and MTI processing limited to single spectral
return in user-defined filter. Target fluctuation models limited to
Swerling 1-4 Chi-squared, Woinstock, and nonfluctuating. Clutter
reflectivity is a user input constant.

CONSTRUCTION:
Human Participation: Not requtrea or permitted.

Time Processing: Dynamic, closed form solution. Deternines detectability
of aircraft of constant heading for 0-360 degrees viewing aspect angle over a
user-specified distance.

Treatment of Randomness: Deterministic; random noise sums to the mean

(deterministic) over an integration period.

Sidedness: Symmetric.

LIMITATIONS: Does not model angle, range, or doppler tracking. Target
fluctuation limited to models 1-4, Chi-Squared, Weinstock, or nonfluctuating.

PLANNET IMPROVEMENTS AND MODIFICATIONS: Moving target detector (MTD: MTI
followed by pulse doppler) capability and monopulse angle tracking will be
added. Integration period algorithms for coherent jamming will be de3igned.

INPUT: N/A.

OUTPUT: N/A.
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HARDWARE AND SOFTWARE:
Computer: Designed to run on VAX computer with VMS operating system.
Storaae: IPARS executable - 15,000 bytes. Input files - 65,000 bytes

each (including antenna patterns).
Peripherals: No peripheral support required for operation. A graphics

display terminal to view templates is recommended.
Language: FORTRAN.
Documentation: A user's manual and input guide are available.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Data base construction time is minimal provided that preparation

is performed by a qualified radar analyst.

CPU time per Cycle: Depends on number of simulation points and radar's
pulse repetition frequency (PRF). A higher PRF requires more clutter
calculation. A 100 km range simulation performed at 1-degree intervals would
require approximately 15 CPU minutes on a 4-MIP machine.

Data Output Analysis: Depends on level of engineering skills.

Frequency of Use: Extensive use by airframers in the analysis of low
observables (LO) design.

Users: N/A.

Comments: Configuration is controlled by SAIC.
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TITLE. IPOWS - Intelligence Processing Operator Workstation Model.

DATE 'MPLEMENTED: January 1990.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Materiel Systems Analysis Activity, Aberdeen Proving
Ground, MD 21005-5071.

POINT OF CONTACT: John Ellinger, (301) 278-6423, DSN 298-6423.

PURPOSE: Provide a tool for evaluating the capability and performance of IEW
processing systems (fusion).

DESCRIPTION: Version 1 of IPOWS is a flow model. It emulates the flow of
messages from sensor assets through communications relays to the intelligence
production cells at division and corps (MI Bde, MI Btn, DTOC, CTOC). The
model Gmulates the flow of information and processing steps carried out at and
between these cells.

Domain: Command and Co:.trol, IEW assets.

Span: Corps and division level.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: Situation dependent.

Mi4ssion Are•: Intelligence and Electronic Warfare.

Level of Detail of Processes and Entities: Entities: Communications
modules, analyst workstations, enclaves containing analysts and equipment,
network connectivities. Processes: Movement of enclaves and equipment,
equipment failures, message processing (parsing, correlation, etc.),
communications/message routing.

CONSTRUCTION:

Human Participation: Only needed for building input files.

Time Processing: Dynamic, event-step simulation.

Treatment of Randomness: Reliability and routing of messages (possible
paths a message could take) are treated stochastically. Movement and various
(mean) processing 4-imes are deterministic.

Sidedness: One-sided.

LIMITATIONS: Target data (message content) are not addressed in the model,
thlin actual intelligence analysis and processing algorithms are not
cut-is ilued.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Incorporation of message content and
processing algorithms.

INPUT: Sensor types and number, message generation rates, processing
assumptions, timing parameters for each processing steps, allocation of
analysts and workstations, network connectivities (communications, LANs).
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OUTPUT: Tabulated statistics dnd information conveying tae final state of the
system and its entities (e.g., queue lengths, utilization, availability,
etc.).

HARDWARE AND SOFTWARE:
Computer: VAX 11/785 (VMS).
Storage: 160 Kilobytes.
Perirpherals: Line printer.
Languaae: SIMSCRIPT 11.5, Release 5.1, no hardware specific code.
Documentation: User's Guide, includes design documentation.

SECURITY CLASSIFICATION: Source code unclassified, inputs and outputs secret.

GENERAL DATA:
Data Base: 3 to 6 hours to build a set of input files.

CPU Time Per Cycle: Approximately 1 hour of run-time to simulate 5 days.

Data Output Analysis: System performance, situation specific.

Freauency of Use: Upon demand.

Usrs: U.S. Army Materiel SystemE Analysis Activity.

Comments: The model has recently been transferred to Argonne National Lab
for continued development and improvement. In addition, the model hae been
given to the U.S. Army Intelligence Center and School at Ft. Huachuca.
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TITLE: IREM - Integrated Research, Evaluation, and System Analysis Model.

DATE IMPLEMENTED- 1988.

MODEL TYPE: Analvsis, but also being used as an exercise driver and training
model).

PROPONENT: Naval Surface Warfare Center, White Oak Laboratory, Code D25,
109uC New Hampshire Ave., Silver Spring, MD 20903-5000.

POINT OF CONTACT: Jim O'Brasky, (703) 663-7369, AV 249-7369.

PURPOSR: IREM is used primarily to analyze force level assessments. It is
specificrlly designed to investigate battle group and force level operations
and to b- a training model with capabilities to simu'>,te air, surface, and
su.bsurface platforms.

DESCRIPTION:
Domain: Land, sea, air, space, and undersea.

Span: Theater; large-scale warfare simulation.

Environment: All weather, all seasons (limited data bases).

Force Composition: N/A.

Scope of Conflict: Primatily conventional warfare and some limited nuclear
weapons.

MissiojAreat: All conventional missi.ons.

Leel of Detail qorcesses and Entities: IREM is a federation of a high
level executive model (RESA) with Battle Damage Assessments (BDA) models, and
LOGISTICS models, and high fidelity engagement models for each warfare area.
IREM is capable of simulating on-board and off-board electromagnetic and
acoustic sensors, navigation, ship and shore damage, communication networks,
sensor jamming, surveillance satellite3, and cruise missiles. IREM supports a
two-sided interactive scenario in which opposing sides can define, structure,
and dynamically control forces ranging in size from multi-carrier battle
forces and associated aircraft to a single air or surface unit. It can
display an "umpire's" view au well as t.hose of the elements of the RED and
BLUE command structures.

CONSTRUCTION:
Human Participation; Required for decisions and processes.

Time Processin": Dynamic, time-step.

Treatmi-nt of Randomness: Stochastic and deterministic.

Sidedness: Three-sided, symmetric, reactive.

LIMITATIONS: Does not model naval mine warfare, striker against land targets,
or amphibious warfare.

PLANNED IMPROVEMENTS AND MODIFICATIONS: IREM is being enhanced and integrated
with other models into a high fidelity analysis tool, and run speed is being
increased.

INPUT: Scenario, acoustic environment data, sensor characteristics, weather,
platform characteristics, etc. Most of this data is in che data bases.
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OUTPUT: The output consists of all the displayable information (weapon
availability, damage report, detection report, communications reports,
measures of-effectiveness, etc.) available to the user via the Status Boards,
Geo-Tactical IIlot, and hardcopy. In addition, the true position of units and
tracks and the true identity of tracks are displayed on the Control Status
Boards. Automated data extraction, reduction, and display features have been
demonstrated.

HARDWARE AND SOFTWARE:
Computer: Designed to run a VAX computer with a VMS operating system

and connected to the IBM PCs.
'5ýýage: Approximately 120 MB.
Peripherals: Minimum requirements for one Command Station: one printer,

one Tektronix graphic display, one tablet, three VT100, one
I/O terminal for command input.

Lanauage: RATFOR (Rational FORTRAN), FORTRAN 77.
Documentation: Extensive documentation of inconsistent quality.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Population of large data bases can take several man-months to

several man-years.

CPU time per Cycle: Depends on data base size, player configuration, and
host computer characteristics. Large exercises can take hours of CPU time to
process hours of combat. .aximum exercise rate is 6:1.

Data Output Analysis: Postprocessor aids in analysis of output. Produces
hardcopies of raw data, automated data reduction, and partial report
generation.

Erequenct of Use: Varies by command.

Userst SPAWAR 31F, NSWC D25, Navy Lab Force Assessment Community.

Comments: IREM is an ongoing project. It is being enhanced, modified, and
integrated into a high fidelity analysis tool.
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TITIE: IRIS II - Infrared Imaging Seeker II.

DATF IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: The IRIS II - Infrared Imaging Seeker II - Program is a generic
computer simulation of the first generation infrared (LR) imaging missile
seeker. The program currently models a captive seeker, one where the missile
flight path is in a straight, predetermined direction or held in a fixed
position. The intent of the model is to predict tracking characteristics of a
first generation IR imaging seeker for a specified target and decoy scenarios
which can be compared to tracking data from captive seeker tests.

DESCPIPTION: IRIS II is based upon the FASTUSA Model with the addition of
several model modifications and enhancements. Both computer models determine
seeker signal processing signals, bi-level video output, tracking logic and
seeker gimbal movement. The FASTUSA Model was developed to be used in a
specific missile simulation, hence it allowed for no user input or variation
of run time conditions. The IRIS II model allows user specification of input
parameters describing scenario conditions and the seeker attributes. Scenario
conditions to be input include positions and directional velocities, if any,
of the missile, the target plane and the individual targets/decoys within the
target plane. Target radiances are user specified by effective radiation
temperatures for the appropriate spectral waveband of the seeker. Seeker
attributes to be input by the user include FOV, scan rate, scan efficiencies,
number of IR and TV scan lines and spectral waveband.

Atmospheric effects are incorporated into the IRIS II model using LOWTRAN 6 as
a subroutine. Atmospheric conditions to be user specified include model,
haze, visibility, date, time, latitude and lonritude. Default values for
atmospheric parameters are included in the model and may alternately be
chosen.

INPUT: The input for IRIT II consists of nine records in one data. file. This
data consists of missile information, target information, simulation time,
atmospheric conditions, day, time, position of observer, and output desired.

OUTPUT: Full program output consists of an input data summary, LOWTRAN 6
radiance calculations and results of selected fields in modes 1, 3, and 4.
Output in mode 1 includes a sampled radiance map of the scene within the video
processor gates and signal processor values at the end of the field. Mode 3
output contains gate size and position, video threshold data and a sampled bi-
level video map within the video processor gate. Mode 4 output includes a
sampled source number map, gate and video threshold data, a sampled bi-level
video map, signal pro-essor valueE and seeker tracking information.

An example run preaenting a full program output is given in the IRIS II User's
Manual.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storage: IRIS II Model: 852,303 bytes.

LOWTRAN 6 subprogram: 372,538 bytes.
LanQuaQe: FORTRAN 77.
Documentation: User's Manual.
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SECURITY CLASSIFICATION: Source Code is unclassified.

GENERAL DATA:
Time Re .rements: Compilation time: IRIS II model: 52.21 CPU seconds.

LOWTRAN 6 subprogram: 174.71 CPU seconds. Typical Run Time: Scan 60 fields-
of-scene with 2 backgrounds (sky/sea) and 1 target.

Users:

AFEWC/SAM
ASDI
BDM Corporation
Ball - Systems Engineering Division
Battelle Memorial Institute - Columbus Division
Booz, Allen & Hamilton
Brunswick Defense (AMTC)
ECAC
General Dynamics/Convair Division
Logicon, Inc.
Mitre Corporation
NASA Lewis Research Center
Naval Air Development Center
Naval Weapons Center
Naval Weapons Support Center
Northrop Defense Systems Division
OptiMetrics, Inc.
SAIC
The Rand Corporation
Tracor Aerospace, Inc.
USAF ESD/ICZ
United Technologies
WL/AAWW-3
Westinghouse Electric Corporation.
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TITLE: IRPD - Infrared and Pulse Doppler Program.

*DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: The IRPD program is a computer program which calculates the range at
which a combined Infrared (IR) Scanning and Pulse Doppler (PD) Radar Warning
System can detect a missile.

DESCRIPTION: The program is used to determine the detection range of an air-
launched or ground-launched missile approaching a penetrator equipped with an
IRPD warning system. The forward coverage is provided by PD radar only, while
the aft coverage is provided by a combined IR scanning and PD radar system.

The initial range between the missile and the penetrator is calculated from
the input geometry. Since IRPD forward aspect coverage is provided by a PD
radar only, while aft aspect cove:rage ie provided by a combined In scanning
and PD radar system, the missile angle-of-approach is calculated at each time
increment to determine which mode of operation is to be used. If the missile
is within the forward aspect coverage of the IRPD (radar only), the signal
strength of the missile echo is calculated and compared with the PD threshold
and superthreshold detection levels to de+err*.:- ;hi detection range and the
time to the closest point of approach. If thE signal strength of the missile
echo exceeds the PD superthreshold, the detection is flagged. If the missile
is within the aft aspect coverage of the IRPD system, the program calculates
the missile IR signal strength and compares it with the IR detection
thresholds. When the missile IR signal strength surpasses the detection
threshold, the missile is turned over to the PD radar subsystem for
verification of the threat. Thit. YR signal strength of the misoile is also
constantly compared with the IR threshold level. If the IR signal exceeds the
IR threshold during the PD procer.sing the missile is regarded as a threat
regardless of PD status and the time to the point of closest approach is
calculated.

INPUT: The engagement geometry and the signature characteristics of the
missile (the spectral radiant intensity as a function of time and aspect angle
and the Radar Cross Section (RCS) as a function of aspect angle) are provided
by the user. IRPD system parameters default to values found in a prewritten
data file, or may be user input if desired. The penetrator flight path is
modeled by a flight path generator. The missile flyout is provided by other
programs. The atmospheric transmittance calculations are performed by LOWTRAN
6. Detection by the IR scanner is calculated using algorithms and subprograms
from the LOCNES model and the radar range equation is used to calculate thu
target signal strength at the radar receiver.

Meteorological condition options can be set by the user. One combination of
the following atmospheric and haze models (the model-atmosphere and haze data
are contained in the LOWTRAN 6 ?rcgram) must be selected:

Model Atmospheres: Haze Models:
Tropical Rural
Midlatitude Summer Maritime
Midlatitude Winter Urban
Subarctic Winter Tropospheric
Subarctic Summer Advection Fog
1962 U.S. Standard Atmosphere Radiation Fog
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OUTPUT: Program output will consist of a summary of program input followedby:
- Time, range, and ta-gi irradiance when IR detection occurs.
- RF signal strength of target at time of PD radar detection.
- Average detection range of target and time to the clcsast pokit

of approach, and the tolerance range.
- IR superthreshold detection, T or F.
- PD superthreshold detection, T or F.
- Closest point of missile approach.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storage: 398,073 bytes.
Lanauage: FORTRAN 77.
Documentation: User's Manu.al.

SECURITY CLASSIFICATION: Source Code is unclassified.

GENEPAL DATA:
Time Requirements: Compilation time: 18.5 seconds; Typical run time: 127

seconds.

Us~era:

AFCSA/SASB
AFEWC/SAT
ASD/ENSSS
ASD/XRHD
ASD/XRM
ASDI
BDM Corporation
Ball - Systems Engineering Division
Battelle Memorial Institute - Columbus Division
Booz, Allen & Hamilton
Brunswick Defense (AMTC)
Dalmo Victor Inc., The Singer Company
E-Systems, Greenville Diviaion
GTE Government Systems Corporation
General Dynamics Corporation
General Dynamics/Convair Division
General Research Corporation
Hughes Radar Systems
Kaman Sciences Corporation
Loral Advanced Projects
Loral Electronic Systems
McDonnell Aircraft Company
Merit Technology Inc.
NASA Lewis Research Center
Naval Weapons Center
Naval Weapons Support Center
Northrop Defense Systems Division
OptiMetrics, Inc.
SAIC
TRW/Military Electronics & Avionics Division
The Rand Corporation
Tracor Aerospace, Inc.
USAF ESD/ICZ
W J Schafer Associates.
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TITLE: ITAM - Interdiction Tanker Analysis Model.

DATE IMPLEMSNTED: ITAM is still under development.

MODEL TYPE: Analysis.

PROPcNFNT: Boeing Military Airplanes, Operations Analysis, Box 7730,
M/S K80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: Frederick J. Blume, Boeing Military Airplanes, Operations
Analysis, (316) 526-2956.

PURPOSE: The purpose of the IT;a is to simulate the air rtfueiing operations
involved in support of the air interdiction mission. The model is designed to
optimize thu tanker mix to meet differing objectives. The model will
complement and become a part of the campaign simulation set.

DFSCRIPTION:

Domain: Air.

Span: Global.

Environment: Altitudes and distances.

Force Composition: Attack forces and su::•/ir- tankc•rs.

Scope of Conflict: Flights, groups, and fokces.

Level of Detail of Processes and Entities' Hain entities are individual
aircraft (receivers and tankers). The pr,.. ies modeled inclide aircraft
flight, weapon delivery, and air refueling.

* CONSTRUCTION:
Human Participation: Required to set up data files for execution. Future

development of the ITAM may allow the user to interactively i.odify conditions
in the scenario during a run.

Time Processing: Event-driven model that steps through events scheduled by

input data files and by the model itself.

Treatment of Randomness: The model is deterministic.

Sidedness: One-sided.

LIMITATIONS: At the present time, theater-levp.l c.-- i are the limiting
scenarios.

PLANNED IMPROVEMENTS AND MODIFICATIONS: A number of imrt,.vements are being
considered. These include inclusion of threats in the theater and aircraft
survivability based on those threats, an ability to alter the scenario
interactively during a run or at specific times determined prior to run time,
and improved preprocessing functions.

INPUT: Input files are required to provide the following information:
location information for all ovigins of tankers and receivers in addition to
the targets of receivers in the theater, aircraft data, and aircraft beddown
data.

CUTPUT: Output will include tanker requirements, fuel offloads, fuel burns,
mission feasibility determinations, and scheduling reports for tanke..
refueling m;.ssions, as required.
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HARDWARE AND SOFTWARE:
Computer: The model is being developed to run in a network of APOLLO

DN3000 and DN660 terminals runnin.g an AEGIS-DOMAIN/IX
(UNIX-based) operating system, software release 9.5.

Storage: Unknown for the executable model. Data bases may require
considerable additional space.

Peripherals: 1 printer and 1 terminal.
Lancuace: APOLLO/DOMAIN Pascal, APOLLO DOMAIN/IX operating system

calls, and a data base management system that makes calls to
Boeing Military Airplanes' Aircraft Data Base.

Documentation: An initial methodology document are currently available.

SECURITY CLASSIFICATION: Unclassified, but data could be classified.

GENERAL DATA:
Data Base: Development of data bases could take a considerable amount of

time. We have several sets of scenario data modified from previously modeled
tanker missions.

CPU time per Cycle: Unknown at this time.

Data Output Analysis: Output reports will provide a considerable amount of
summary data for use in verification of mission objectives. The scheduling
report will be used to verify actual tanke. schedulings and mission3 madeduring the run.

Frequency of Use: Will be used on an as needed basis for air interdiction
tanker analyses.

Users: Boeing Military Airplanef, Operations Analysis, Tanker/Airlift
Program Support.

Comments: N/A. l
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TITLE: IWSS - Interactive Weapon System Simulation.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analyvsis.

PROPONENT: General Dynamics, Air Defense Systems Division,
Pomona, CA, 91769-2507.

POINT OF CONTACT: R.B. Hoffman; CoY. Lee, (714) 868-4693.

PURPOSE: IWSS is used primarily to analyze both individual unit and force
weapon system effectiveness in an interactive environment. It is also
designed to permit conduct of effectiveness analysis in a prescripted mode
without human operators as decision makers. The simulation allows detailed
assessment of weapon performance in realistic end-to-end battles.

DESCRIPTION:

Domain: Air, land and sea.

Spar: Regional, Local and/or Individual.

Environment: DMA terrain, different sea states, static regional weather
grid in which cloud type formation and rain is specified for each subgrid,
LOWTRAN 6 atmospheric data.

Force Composition: Joint, combined and element forces, Blue and Red.

Scope of Conflict: Primarily conventional warfare with virtually all
conventional weapons and their effects modeled.

Mission Area: Tactical Air Power Projection, Tactical Air Strike Escort,
Naval Outer Air Battle, Naval ship based area defense, Ground based air
defense against aircraft and missile threats.

Level of Detail of Processes and Entities: Each asset is individually
modeled by describing the details of its sensor, weapons, ECM and fire control
suite. Inasmuch as all sensor interactions are calculated using the
appropriate RF or IR range equations, fidelir.y is dependent upon the level of
data provided. Weapon system performance is determined using eitLer a 3DOF or
5DOF kinematic subroutine (user choice) plus seeker acquisition and miss
distance models. The model can accommodate up to 500 assets. Assets include
aircraft, ships, SAM sites, airbases and ground control Units. Movement of
assets directives can be issued by groups or individually. Assets can be
grouped together for mission enhancement. Communication of information is
performed on an individual basis. Attrition of assets are probability of
kill, Monte Carlo based. Aircraft fuel loads, fuel burn rates as a function
of speed, bingo state, missile loadouts, ECM suite (frequency and power) are
examples of the characteristicn used to model an aircraft asset. Similar
detail is used for other modeled assets.

CONSTRUCTION:
Human Participation: Required for decisions and processes, but can allow

model to perform decisions based on devetloped logic.

Time Processing: Dynamic, time- and event-stepped model. Progresses
through events at a user-specified ratio of execut-ion speed to real time.

Trcatment of Randomness: Attrition of assets are performed by two methods.
Tha first method is stochastically based on probability of kill (Pk) and the
second metnod is determining Pk by miss distance, with Monte Carlo deter-
mination of result. Other than this, the model is basically deterministic.
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Sidednesa: Two-sided, symmetric, reactive model. Can be tested by a single
operator G'ud operated by as few as 1 or as many as 30 operators . 0

LJIMITATIONS: Does not model air-to-air dogfights, ground combined arms
combat, naval mine warfare or undersea operations.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None planned. Model is mature and
documented.

INPUT: Relevant inputs include terrain, weapons, sensors, aircraft, ships,
land sites, airbases, weather grid, atmospheric data, tactical decision
tables.

OUTPUT: Produces printouts of attrition, major event occurrences, weapon
usage, and individual asset status. Provides graphical displays for Pqset
status and control, scenario representation and wargame checkpoint/restarts.
Generates 9-track tapes for storage of wargame for future playback purposes.

HP.RDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with a VMS operating

system. Graphical displays are designed for MicroVAX family
of computers.

Storaae: 100,000 blocks.
Peripherals: Minimum requirements: 1 Microvax, 1 graphics suite, 1 VT1O0

terminal, 1 Printer.
Lanouacq: SIMSCRIPT 11.5, FORTRAN, DCL.
Documentation: 3 Published reports.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.
Model is a General Dynamics Proprietary Program.

GENERAL DATA:
Data Base: 2-3 weeks for small scenarios, 1-2 months for large scenarios.

CPU time per Cycle: Dependent on data base size and player configuration.
For small scenarios can operate at 20 times or more of real time or for large
scenarios can take hours of CPU to process hours of combat.

Data Output Analysis: Postprocessor aids in analysis of outputs. Produces
hardcopies of raw data.

Frequency of Use: Used at least several timnes per year.
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TITLE: JAGUAR - Juego de Guerra Aereo Americano Regional.

DATE IMPLEMENTED: August 1988.

MODEL TYPE: Training and Education.

PROPONENT: Air Force Wargaming Center (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, A\UCADRE/WCO, Maxwell AFB, AL 36112-5532,
DSN 493-6618, Commercial (205) 953-G618.

PURPOSE: JAGUAR requires players to make the kinds of decisions an Air
Component Commander, a Chief of the Tactical Air Control Center (TACC), and
their senior staffs would make. (see also ARROW.)

DESCRIPTION: JAGUAR is an automated, two-sided, airpower employment exercise.
It concentrates on air operaticns with ground and naval units and actions
serving as targets and as a framework for viewing the air war.

Domain: Air operations only.

Span: Two fictitious South American countries, two neutral border
countries, coastal areas, and open ocean.

Environment: JAGUJAR includes both day and night operations. 1; includes
weather and distance factors.

Force Composition: Tactical air forces.

Scope of Conflict: Conventional and low-intensity warfare.

Mission Area: Convent.,onal missions including: Air Interdiction,
Battlefield Air Interdic.ion, Close Air Support, Offensive Counter Air,
Defensive Counter Air, Special Operations Force insertions, Electronic Counter
Measures, Forward Air Control, Reconnaissance, Airlift, and Suppression of
Enemy Air Defenses.

Level of Detail of Processes and Entities: ACC, TACC, WOC levels.

CONSTRUCTION:
Human Participation: Required for process and analysis.

Time ResDonsos: Game combat adjudication is based on individual Air Tasking
Crder line time periods with the adjudication process run in batch mode to
evaluate a complete combat day's input for red and blue.

Treatment of Randomness: Monte Carlo determination on the probability of

event occurrence with deterministic table look ups for combat attrition.

Sidedness: Two-sided, with Blue and Red teams.

LIMITATIONS: Movement of ground and naval units is done by controllers or is
scripted.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improved air-to-air combat including
Combat Air Patrols, Zscort, and Defensive Ground Alert missions; Spanish
language menus; consideration of hardening and unit size in determining
attrition; logis~ics accounting; and data base main:tenance module.
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INPUT: Both Red and Blue teams create Air Tasking Orders containing separate
line entries for each mission to include: line number, aircraft type,
standard conventional weapons load (SCL), number of sorties scheduled,
originating base, target, and time period.

OUTPUT: JAGUAR permits the players tn generate combat resolution reports,
reconnaissance reports, SCL reports, Target lists, air base lists, a 4 rcra.t
mission capability reports, aircraft beddown reports, and air tasking orders.
Players can also view 18 different graphs showing scheduled/unscheduled
sorties for each mission type by aircraft, combat losses, maintenance,
diverts, etc.

HA..D___A. AND SOFTWARE;
Computer(OSI: IBM-compatible MS-DOS machine with floppy and hard disk

drives, 640 Kilobytes of random access memory, and a
printer. Also requires the Smart System Spreadsheet from
Innovative Software.

Storage: Requires ý40 kilobytes for project files and basic work
files plus 200 Kilobytes for each day of the war;
2 megabytes for Smart software.

Peripherals: Monochrome monitor (color optional), printer.
Langua e: Smart System Project Commands.
Documentation: User manuals available.

SECURITY CLASSIFICATION: Latin America scenario is unclassified.

C' ERAL DATA:
Data Base: About 1 man-month to rebuild data base.

CPU time Per Cycle: Not applicable.

Data Output Analysis: Hardcopy via line printer and some on-screen graphic
displays. Includes special controller output report for combat resolution
debugging and option for on-screen combat resolution display for each ATO line
entry as it is processed.

Freguency of Use: Twice per year.

Users: Inter-American Air Forces ACademy.

Comments: Managed through review ond configuration control board at the
AFWC.
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TITLE: Janus.

DATE IMPLEMENTED: 1978 (latest version June 1991).

MODEL TYPE: Depending on the needs of its users, Janus is being used for Doth
analysis anct training and education.

PROPONENT; ýiL~flict Simulation Laboratory, Lawrence Livermore National

Laboratory, P.O. Box 808 L-315, Livermore, CA 94550.

POINT OF CUNTACT: Jeffrey E. Pimper, (510) 422-6568.

PURPOSE: Janus has been used as a research & evaluation tool to evaluate the
effectiveness of new weapons systems and new tactical doctrines. It has been
used to investigate courses of action for both Just Caupe and Desert Storm.
It is being used as a training tool for battalion and brigade commanders. It
has also been used as a driver for command post exercises.

DESCRIPTION:
Domain: Land with limited air and naval operations.

Span: Largest use was for Desert Storm, with 22 divisions over a 600
kilometer square area. Smallest use for site security training and analysis,
with 50 individual soldiers in a 400 meter square area.

Environment: Rectangular grid based. Each grid contains data on elevation,
foliage or building height and density, nuclear effects (fire and blowdown),
rivers, and roads. Weather is variably defined but constant during duration
of play. Day operations only.

Force Composition: Joint and combined forces. Blue and Red.

scope of Conflict! Conventional warfare with tactical nuclear, miczowave,
and advanced conventional weapons. All data is external and editable by the
user so virtually any imaginable conventional weapon may be modeled without
the necessity to modify source code.

Mission Area: Both conventional and unconventional warfare has been
modeled, including sea control and airlift operations. Models air-to-ground
and ground-to-air combat. Models air-to-air for rotary-wing aircraft only.

Level of Detail of Processes and Entities: Individual game units can
represent from one to fifteen item systems. There can be up to 999 units per
side. Orders and plans are given at the game unit level. Line-of-sight and
acquisition is also done at the unit level. rll other combat plocesses are
done at the item system level. Attrition is done via probability of hit and
kill, Monte Carlo based, and adjudicated at the item system level.

CONSTRUCTION:
Human Participation: Required to enter initial plans and orders. Janus can

be run in systemic mode without human participants for analysis or it can be
run in interactive mode with humans interacting and changing plans at real
time.

Time Processing: Dynamic, event-stepped. During interactive play Janus is

slowed down so that it runs at no faster than real time.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-siaed, asymmetric. Whether or not forces react depends on
whether or not the force has a human player assigned to it. Can be operated
with no players (systemic mode), a single player, or as many as 32 players.
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LIMITATIONS: Limited to 999 units per side, 15 item systems per unit.
Maximum terrain resolution is 1000 x 1000 terrain cells (100 km square at 100
meter resolution, 1 km square at 1 meter reE-lution, 600 km square at 600
meter resolution). Does not model air-to-air combat for fixed wiýng aircraft.
Does not model undersea operation nor some aspects of ship-to-ship fighting.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Expand the scope to allow for Joint
Operations planning and training. Expand to 24 terminals and 48 players.
New, faster algorithms are being developed to allow larger games to be played.
Looking at migrating to RISC/UNIX with X-WINDOW systems.

INPUT: All modeling data is external to the model. This includes all weapon
and platform characteristics, PH/PK data, terrain, force organization, and
force orders and plans. Even the graphic symbology used may be modified by
the user.

OUTPUT: Produces formatt.d status and loss reports. Also produces event
history files which can be used with the Analyst Workstation postprocessor to
analyze the results of the game and to crezte after action reviews. The
history file includes movement, combat and attrition, logistics, and
intelligence information.

HARDWARE AND SOFTWARE:
Computer: Will run on any VAX computer with the VMS operating system.
Storage: 80,000 blocks for the Janus software itself. 300,000 blocks

for users.
Peripherals: Minimum requirement for analysis: 1 printer, 1 VT-100

compatible terminal, 1 Tektronix 4225 workstation with 4
MBytes of memory and one graph tablet. Add a second 4225
for training. A full-up system has 16 Tektronix 4225 with
two graph tablets each.

Languame: VAX FORTRAN, DCL. INGRES is optional.
Documentation: Extensively documented with 6 published manuals. i

SECURITY CLASSIFICATION: Unclassified, but data bases may be classified.

GENERAL DATA:
Data Base: Initial data bases may take several man weeks.

CPU time per Cycle: Highly dependent on scenario size and computer speed.
Company size scenarios typically run faster than real time and have to be
slcwed down if there are human interactors. Battalion/Brigade scenarios run
at or near real time. Larger scenarios typically run slower than real time.

Data Output Analysis: Analyst Workstation (AWS) postprocessor allows after
action review within minutes of game completion. Statistical analysis using
AWS and provided relational data base may be completed in a few hours.

Frequency of Use: Depends on the individual users. Some use it daily,
others weekly, the rest use it on a monthly or quarterly basis.

Users: Lawrence Livermore National Laboratory, Joint Warfare Center,
MARDEZPAC, SOCOM, SOUTHCOM, USAEUR. Berlin Brigade, Fort Lewis, Fort Huachuca,
USA War College, USA TRAC Monterey, USAF Wargaming Center, USAF Combat Ops
Division, USMC Warfighting Center, USMC Wargaming Center, Institute for
Defense Analysis, Intelligence Threat Analysis Center, Sandia National
Laboratory, Atomic Weapons Fstablishment (England), Canadian Defenze
Headquarters, Warrior Preparation Center (FRG).

Comments: Managed by Lawrence Livermore National Laboratory which elso
sponsors an annual Users Group meeting. Continually upgraded based on user
needs. j-4



TITLE: Janus 4.

QAT'E £MPLEMENTE2: 1986.

MODL TYPE: Analysis and training.

PROPONENT: Cooflict Simulation Laboratory, Lawrence Livermore National
Laboratory, P.O. Box 803 L-315, Livermore, CA 94550.

POINT OF CONTACT: Jeffrey E. Pimper. (415) 422-6568, FTS 532-6568.

PURPOSN: Janus 4.0 has been used as an analysis tool to evaluate the
effectiveness of new t-oapon systeri4 and warfare concepts. It has also been
used as a training tool, both as a command post exercise driver and as a
mission plan uvaluatoi.

DESCRIPTION:
Domain: Land and limited air units.

Span: Has been used with force si~es fzom squad to division level at item
system resolution.

Environment: Digitized terrain from DMA or other data bases for elevation
with cultural features overlay. Roads and rivers are explicitly modeled.
Daytime and limited nighttime play are modeled. Weather can be changed but
remains constant during game play.

Force Composition: Joint and combined forces, kLth RED and BLUE.

Scope of Conflict: Conventional, advanced conventional, beam and nuclear
weapons, and limited chemical effects.

Mission Area: All conventional land operationE.

Level of Detail of Processes and Entities: Up to 500 units per side, each
composed of 1 to 15 homogeneous item systems. Acquisition is performed at the
unit level but attrition is done at the item system level. Attrition is
vtochastic. Logistics and resupply can be played.

CONSTRUCTION:
Human Particivationt Janus 4.0 can be used with or without human

participation. With human participaticn, up to 16 players can freely ir~teract
with their units during the game. The human player performs all planning
functions. Without human interaction, a preplanned scenario may be played in
batch mode. The model is interruptable on a fixed time-step and may then be
reinstated in either mode.

Time Processino: Dynamic, event-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: Does not explicitly model sea assets or air-to-air combat.
Limited to 500 units per side and 99 different system types per side. Terrain
resolution limited to 400 x 400 cells, but the cells may be of arbitrary size.
Uses simple models for chemical offects and engineering obstacles.

PLANNED IMPROVEMENTS AND MODIFTCATIONS: New, faster, and more accurate line-
of-sight process; additional advanced cunventional munitions; and more
detailed engineering and chemical modols.
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INPUT: Terrain file, pH/pK file, user-defined symbol file, and scenario file
that contains all system and unit characteristics, coefficients and parameters
used by the algorithms in the model, and unit orders and plans.

OUTPUT: Players sitting at graphic workstations displays, which are
continually updated during the game play, can request various status and spot
reports at that time. Status, spot, and event data may be written to disk
during game play for later postprocessing.

HARDWARE AND SOFTWARE:
Computer: Any VAX computer, from VAXstation 2000 through VAX 8800.

Uses the VMS 5.0 uperating system.
Storage: Minimum requirement: 130,000 blocks. Large scenarios may

generate large output files, up to an additional 100,000
blocks.

Peripherals: Minimum requirement: one Tektronix 4225 workstation (two
required fox 2-sided gama play) with one graph tablet and
one VT1O0 or compatible terminal. Can expand up to eight
workstations with two graph tablets each. Printer not
required but many printed reports are available.

Lanauaoe: VAX FORTRAN.
Documentation: Janus 4.0 Users Manual and Janus 4.0 Alaorithms Document.

SECURITY CLASSIFICATION: Unclassified, but data ba;ei may be classified.

GENERAL DATA:
Data Base: Creating new data bases can take from one man-day to one man-

month depending on size and complexity.

CP ime per Cycle: Scenario-depqndent.

Data Output Analysis: The user determines which spot, status, and data are
to be output to disk. Some reports can be printed, while the rest anay bn? read
into a relational data base w.anagament system for postprocessing.

Frequency of Use: Varies by installation.

Users: Lawrence Livermore National Laboratory, SOUTHCOM, Institute for
Defense Analysis, Canadian National Defense Headquarters, Atomic Weapons
Establishment in Britain, Command and General Staff College, Battle Simulation
Center Ft. Lewis, USAICS Ft. Huachuca, USMC Quantico, and several others.

Comments: Developed and managed by Lawrence Livermore National Laboratory.
Installation under site-specific MOA at government-approved sites. Source
files are not distributed to usezs. Continually upgraded based on user
requests.
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. TITLE: JANUS Army.

DATE IMPLEMENTED: 1988.

MODEL TxPE: Training and Analysis (combat development).

PROPONENT: TRADOC Analysis Command for Analysis (CD) and Combined Arms
Command-Training, ATTN: ATZL-CTS-BB, Ft Leavenworth, KS 66027-7301.

POINT OF CONTACT: LTC G. Nance/MAJ M. Lehnherr, AV 552-3189/3395,
Commercial (913) 684-3189.

PURPOSE: Analysis (CD) - Model undertakes analytical studies of both current
and new doctrine, related to strategy, policy and weapon system development.
Training - Primary mission, trains battalion level and below in battle focused
training to enable junior leaders to synchronize the battlefield. Secondary
mission is to function as a seminar exercise driver for the tactical
cotmanders development program.

DESCRIPTION:
Domain: Land and air space relevant to army operations up to and including

brigade level.

Span: Accommodates any theater dependent on data base and availability of
OMA digital terrain data.

Environment: Provides digital map display (two dimensions) of military
topographical maps and data.

Force Composition: Primary use is for Army operations, but can support
combined and joint land operations.

Scope of-Conflict: Primarily conventional with limited chemical play. No
nuclear.

Mission Area: All missions pertaining to the AIRLAND battle up to brigade
level operations. Limited airlift and no CSS play.

Level of Detail of Processes and Entities: Individual soldiers and weapon
systems.

CONSTRUCTION:
Human Participation: Required for both decisions and processes.

Time Proceesing: Dynamic, event-step.

Treatment of Randomness: Stochastic, combination of direct computation and
Monte Carlo.

Sidedness: Two-sided, asymnetric, both sides relative.

LIMITATIONS: Model only recently adapted to training ure. A joint.
training/analysis (CD) programming team is being established at TRAC White
Sands Missile Range to provide PDSS under TRAC configuration management.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Model currently serves analysis (CD)
cozluunity very well. From Sep 91, prinrity of development effort will be to
improve model for training use.

INPUT: Takes as input movement of red and blue forces; once line of sight,
detection and engagement occurs, combat is resolved.
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OUTPUT: PLoducas screen output of combat resolution; e.g., casualties,
vehicle damage, ammo/fuel consumption, etc. Printouts available showing
kill/loss scoreboard by weapon type, range, etc. Analytical workstation
allows for detailed AAR replay of each game.

HARDWARE AND STORAGE:
Computer: VMS (OS) can run on any VAX CPU from Micro VAX 3100 upwards.
Storage: 12 MB main memory plus 600 MB of high speed disk storage.
Peripherals: 4225 Tektronix workstation (up to 16 in one system) which

consists of a 19" color monitor with data tablet, key pad
and mouse, printer.

Language: FORTRAN.
Documentation: In process of preparation - limited.

SECURITY CLASSIFICATION: Unclassified model. Some data bases for analysis
(CD) are classified, dependent on the task.

GENERAL DATA:
Data Base: Analysis (CD) - Initial preparation from two to four man months;

updates two to 10 man days. Training - three days with a prepared data base.

CPU time Per Cycle: Scenario dependent but runs at real t.[ :e.

Data Output Analysis: Analysis (CD) - determined dependent on analytical
task. Training - Output is analyzed primarily during the course of each game
and during AAR at conclusion.

Freauencv of Use: Analysis (CD) - Frequent Ad Hoc use for specific
analytical tasks. Training - Regular training programs 30 separate exercises
at each simulation center.

Users: Analysis (CD) - Wide range of analytical organizations; all TRADOC
schools in Army. Training - Currently fielded at CGSC, USAREUR, and I Corps.
FY92-95, JANUS will be progressively fielded across U.S. Army at Corps,
Division and Training School Battle Simulation Centers.
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TITLE: JANUS/R - JANUS/BGWG.

DATE IMPLEMENTED: 1987/1988 respectively.

MODEL TYPE: Analysis.

PROPONENT: BGWG Section, CA4 Division, RARDE Fort Halstead, Kent, England,
UK.

POINT OF CONTACT: I.S. GARDNER, CA4 RARDE Fort Halstead, Kent, UK.

PURPOSE: JANUS/R is a research ard evaluation tool that deals primarily with
weapon systems development and effectiveness. It can also be used to assess
force capability and requirements, dealing with courses of action, mix,
effectiveness, and resource planning.
DESCRIPTION:

Domain: Land and air/land.

Span: Local.

Envirom._qent: Digitized terral.n consists of data for each 50-meter square.
Terrain features include spot heights, seven types of vegetation, seven types
of buildings, rivers, roads, bridges, and obstacles. The model can handle any
time of day in any weather conditions.

Force Co:position: Up to brigade level,

Scope of Conflict: Conventional.

14.ission Area: Any conventional missions within the domain.

Level of Detail of Processes and Entities: The lowest entities modeled are
individual men, vehicles, or aircraft, although men are usually grouped into
small teams. Attrition, movement, target acquisition, and logistics are
modeled for each entity.

CONSTRfiTLONj:
Human Particivation: Required for decisions, although the model will

continue to run without a decision.

Time Processing: Dynamic, event-step.

Treatment of RanJomness. Stochastic, Monte Carlo.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Does not model C31 in any detail.

PLANNED IMPROVEMENTS AND MODIFICATIONS: A more detailed mobility model and an
increase in the number of mine types are p.anned immediately. Approximately
30 other changes to be made-have been identified.

INPUT: Terrain data, weather data, system and weapon characteristics
including attrition data, mobility data and activity timings, and smoke and
dust data.

OUTPUT: System status as requested during the game. 7re,-rds of all direvt
fire and indirect fire events, mine encounters, and detections can be printed.

J-9



FARDWARE AND SOFTWARE:
Computer: VAX series from microVAX to VAX 8700 with a VMS operating

system.
Storage: 100 MB.
Peripherals: RAMTEK 9400 series graphicu device with a 19-inch monitor, a

data tablet, a fovr-buttoun puck, and a key pad; a high-spe.d
line printer; and _ .ral -IT100 terminals.

Lanua•e: FORTRAN.
Docmentation7 N/A.

SECURITY CLASSIFICPTION: Code is unclassified and data base as sent is
unclassified (there is a classified key)

GENERAL DATA:
Data Base: If the data base is in the file, as most are, it takes minutes.

Completely now data bases may take man-weeks.

CPU time2 er Cycle: Runs at ratio of 1 minute of game time to 3 T.inutes of
real time.

Data Output Analysis: Killer-victim score boards, engagement range
analysis, force exchange ratio&, and loss exchange ratios.

Fra ency of Use: Daily.

Users: RARDE.

Cpmments: N/A.
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O TITLE: JANUS(T).

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis (has been used as exercise driver and training model).

PROPONENT: Brigade/Battalion Intevactive Cimulation Division, Combat
Simulation Directorate, TRAC-WSMR, White Sands Missile Range, NM 88002-5002.

POINT OF CONTACT: Mr. C. Lee Kirby, (505) 678-4949, AV 258-4949.

PURPOSE: JANUS(T) is a combat developments tool. It is an interactive, near-
real-time model developed to explore the relationships of combat and tactical
processes. Players make doctrinal and tactical decisicns, deploy forces,
develop scenarios, and make dnd execute plans.

DESCRIPTION:
Domain: Land, air, and sea.

Span: Can accommodate any locale, depending upon data. Normally battalion
and brigade operations are conducted.

Environment: Data dependent. Three-dimensional terrain with added
information representing roads, rivers, towns, and vegetation. Temperature,
humidity, and wind direction are also utilized. Operations can be conducted
in daytime, night, or under reduced visibility conditions.

Force Composition: Joint and combined forces, BLUE and RED.

Scope of Conflict: Virtually all weapons found on current or proposed
battlefields can be portrayed. Primarily directed towards conventional

* warfare but has limited chemical portrayal.

Mission Area: Conventional and low-intensity conflict can be represented.

Level of Detail of Processes and Entities: Individual soldier or individual
system is lowest entity modeled. Conventional direct fire from both ground
and air systems is automatic and dependent on line-of-sight, probability of
acquisition, response time, reload rates, range, and posture of firer and of
the target. The player has the ability to mount and dismount forces on
vehicles. The model also supports detailed play of precision-guided munitions
such as COPPERHEAD, hELLFIRE, and FOG-M. Obstacles, natural and man-made, are
represented as are smoke, artillery dust, plus radar and conventional optical
and IR sensors. Chemical alarms and performance degradation due to MOPP have
been incorporated. Conventional mines plus air, ground, and artillery-
delivered ucatterable mines are played in detail including the capabilities to
brea..h, bull, or bypass these obstacles.

CONSTRUCTION:

Human Particilation: Required to make a number of game decisions.

Time Procfssinc_: Dynamic, event-sequenced model.

Treatment of Randomness: All elements of ground, air, and sea combat are
treated stochastically. Outcomes of events occur according to the laws of
probability and change.

Sidedness: Two-sided, asymmetric model with both sides reactive.

LIMITATIONS: Aree fire of direct fire weapoiss is not assessed, illumination
rounds are not played; and nuclear phenomena such as dazzle, induced radiation
fallout, and EMT effects are not currently assessed.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: An interactive MOUT capability,
heterogeneous aggregation of forces, and the ability to run the model in a
systemic mode are currently being worked upon. Additional enhancemerts to
"smart" weapons capabilities and to automatic functions, such as dismounting,
are planned for addition to the model.

INPUT: Phenomenology data types for weapons characteriptics and effectin,
sensor characteristics, -ine characteristics, flyer and radar data, terr:ain
information, and forces information are all required inputs to the mode:.

OUTPUT: Produces a hardcopy output of game statistics, artillery summa!:ies,
direct fire reports, range analyses, detection tables, and killer-victimn
scoreboairds. Also provides a graphical replay and rerun capability.

HARDWARE AND SOFTWARE:
Computer: VAX computer with a VMS operating system.
Storage: 5 MB central memory and 456 MB mass storage.
Peripherals: Two RAMTEK 946X or two Tektronix 4125 workstations

(proliferation package has four RAMTEK workstations), one
graph tablet and puck per workstation, one printer, or.e
VT-220 per workstation.

Language: VAX-1i rORTRAN.
Documentation: JANUS(T) documentation published June 1986.

SECURITY CLASSIFICATION: Unclassified.

GEMERAL DATA:
Data Base: Creating a data base from scratch, when data is available from

data sources, requires approximately two weeks to build and check. For normal
study requirements, when only data base modifications are necessary,
approximately two days are needed.

CPU time per Cycle: N/A.

Data Output Analysis: Postprocessor, hardcopy and graphics, aids in
analysis of output. Analysis of each game requires approximately 1/2 hour.

Frequency of Use: Varies by user, but is used at least several times per
year by those users listed below.

Users: TRAC-WSMR, TRAC-PLVN, Ft. Benning, Ft. Knox, Ft. Ruckar, Ft. Sill,
TRAC-MTRY, RAND, RARDE (UK).

Comments: Continually upgraded based upon requirements and priorities
established by study proponents. TRAC-WSMR is configuration control agency
and the model i'. managed through a Model Resources Group chaired by HQ, TRAC.
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TITLE: JAWS - Joint AFSC Wargaming System.

DATE IMPLEMENTED: 1982.

MODEL TYPE: Training and education.

PROPONENT: National Defense University, Armed Forces Staff College,
7800 Hampton Boulevard, Norfolk, VA 23511-6097.

POINT OF CONTACT: LTC David Faigel, (804) 444-5320, AV 564-5320.

PURPOSE: JAWS is used primarily to test the student's TFTRL and operation
plans. It serves as a deployment and employment exercise driver with an
operations support and a force capability assessment focus for various mixes
of forces and resources.

DESCRIPTION:
Domain: Land, sea, air, and logistics deployment and employment at about

equal resolution.

Span: Theater to sma.ll region depending on selected scenario and the
attendant data base.

Environment: Hex-based. Two of 22 discrete terrain and transportation
factors must be chosen for each hex. Models day and night operations and
different degrees of weather constant throughout the theater. Models various
size roads, rivers, and transportation barriers.

Force Composition: Joint and combined forces; Blue and Red.

Scope of Conflict: Conventional weapons including "smart munitions."

Mission Area: Conventional; AFSC scenarioq emphasize joint task force
deployments and employments.

Level of Detail of Processes and Entities: The players give orders to units
to initiate activities. Certain processes, such as air defense or withdrawal,
are activated automatically. All attrition results are based on Lanchester
coefficients. Air and naval engagement events are based on probability of
detecticn and successful engagements using Monte Carlo techniques. Suspense
lists are maintained to control discrete events and processes.

CONSTRUCTION:
Human Participation: Required for making decisions and subsequent issuing

of orders and instructions for major units.

Time Processing: Processes and pending events occur at a controller-
specified ratio of exercise time to real clock time. Games may be conducted
at speeds equal to or faster than real clock time.

Treatment of Randomness: Land attrition deterministically based on
Lanchester coefficients. Air, naval, and convoy attrition asseased through a
combination of Lanchester coefficients anI Monte Carlo techniques.

Sidedness: Two-sided, asymmetric, reactive. Red can be run in a partial
automatic mode. Control can override most events or processes.

LIMITATIONS: Aggregated level of detail for land, sea, air, and logistics
operations.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: The air module was significantly
upgraded in early 1991. Plans have been made for similar upgrades to the land
and sea modules. Red logistics constraints, graphical interfaces, an air
tasking order generator, and improved targeting techniques are being planned.

INPUT: Orders from players and control via terminals or PCs; scenario data
base.

OUTPUT: Printouts of movement, attrition, intelligence, and logistic
information as well as summart' statistics.

HARDWARE AND SOFTWARE:
Computer: IBM, VAX, or CDC mainframes; IBM, VAX, or Perkin-Elmer

minis; or PRIME (UNIX) micro-computers with 8 MB RAM.
Storaoe: At least 30 MB of disk space is desirable.
Perivherals: Minimum game configuration consists of three printers for

output (Blue, Red, and Control) and three terminals or PCs
for order input.

Language: ANSI standard FORTRAN 77.
Docum'entation: Four programmer manuals and three player manuals.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Depending on size, a new scenario can take from one to eight

person-weeks to develop. An automated program (PBASE) is available to assist
in data base development.

CPU time per Cycle: For an IBM 3090/600 application, approximately 1.2 CPU
seconds per cycle.

Data Output Analysis: End-of-game statistics. Games can be rerun from

archived, time-tagged order input files.

Frequency of Use: Four game sets of 12 games each per year (48 games).

Users: AFSC, NDU-INS-WGSC, WPC, and Vector Research, Incorporated (VRI),
901 South Highland Street, Arlington, VA 22204.

'omrnents: Source code maintained at NDU-INS-WGSC, AFSC, and VRI.
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TITLE: JC3S - Joint C3 Simulation.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Joint rirector of Laboratories (JDL), Technical Panel for C3.

POINT OF CONTACT: Mr. J. Tremlett, &XDC/CO-ol, (315) 330-7285, AV 587-7285.

PURPOSE: JC3S is a research and evaluation tool that deals with •iystems
development and effectiveness. It provides enhancements to the RESA model
that includes more representative modeling of air and land component forces,
terrain features, and their inzeractions.

DESCRIPTION:
Domain: Air, land, sea, and undersea.

Span: Accommodates any theater depending on data base; terrain feature and
land forces data bases currently available for Central Europe only.

Environment: DTED Level II terrain data base with roads, rivers, cities,
political boundaries, and barriers modeled.

Force Composition: Joint forces, BLUE and RED.

Scope of Conflict: Primarily conventional warfare (RED and BLUE), limited
electronic combat, and very limited nuclear and chemical effects possible.

Mission Area: Conventional naval mission areas modeled in RESA augmeated by
air interdiction, close air support, and other air-land battle conventional
missions.

Level of Detail of Processes ana Entities: Ground units currently modeled at
the battalion level. Aircraft flights modeled individually. Surface and
subsurface platforms modeled. Ground unit movement currently road-
constrained. Off-road movement is being implemented. Detection and
identification of enemy units model utilizes line of sight, ranqe, and target
cross section. Engagement outcome determined by rules of engagement, weapons
payload, and attriti"'n models. Logistics and communications are modeled.

CONSTRUCTION:
Human Participation: Not required, but when uaed for decisions and

processes it significantly enhances realism.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Visual and radar detection models and damage model
are deterministic. See RESA description for other models.

Sidedness: Two-sided, symmetric, reactive.

LIMITATIONS: Geographic and forces data bases for land forces limited to
Central Europe. Scenario complexity limited by processor memory and speed.
Off-road movement model and force-on-force engagement modeling limited.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Expanded data bases for theaters
worldwide, ground movement, and engagement model enhancements.

INPUT: Scenario input requirements include unit definitions, initial
deployment positions, destinations, and other actions to be taken (initial
orders).
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OUTPUT: Produces graphic display of scenario activity and movement, numerous
alphanumeric status boards for RED and BLUE units, and event data files
suitable for post-game analysis. Postprocessor available to help analyze
output.

HARDWARE AND SOFTWARE?
Computer: DEC VAX series of computers with VMS operating system V4.7

or higher.
Storage: 400,000 blocks disk storage required for source, executable,

scenario, and cartographic data.
Peripherals: TeAktronix 4125 Color Graphic Display, and VT100 (or

equivalent) alphanumeric terminals.
Language: Rational FORTRAN (RATFOR) and some Pasical.
Documentation: Software design document, software product spec, software

user's manual, technical report (also see RESA).

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Weeks or months, depending upon scenario scope.

CPU time Per Cycle. Depends on number of entities, complexity of scenario,
and number of players. Can be in excess of 30 minutes processing time for 3
minutes elapsed in scenario on small VAX processor.

P.ata Output Analyss: Postprocessor assists in analysis of recorded events.

FaeueUnc of Uge: Data not yet available, but frequency of use anticipated
to be sevzral times per year.

Users: NOSC Code 454, U.S. Army CECOM AMSEL-RD-C3-AF, and PADC/CO.

Comments: JC3S derived directly from RESA and DGTS models.
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S TITLE: JECEWSI - Joint Elertronic Combat Electronic Warfare Simulation/JEWC.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Training and education.

PROPONENT: Force Modeling Division, Computer Applications Directorate, Joint
Electronic Warfare Center, San Antonio, Texas 78243-5000.

POINT OF CONTACT: LTC Boyus/CAPT Munn, DSN 969-2579,
Commercial (512)97V-2579.

PURPnSE: JECEWSI is an exercise driver for comnand post exercises designed to
focus on the electronic combat environment in support of tactical air and eir
defense operations. The model quantifies the effects of EW systems on the
outcome of the training scenario. The model is curre+>,: ti£terfaced with the
standard Air Force training simulation, the Air Warfare Simulation System
(AWSIMS). JECEWSI has the following capabilities: Stand-off and self-protect
jamming against radars and communications; models an integrated air defense
system (IADS) and ability to degrade the LADS; and, has a graphics display to
show the IADS net and link structure with jamming effects.

DESCRIPTION:
Domain: Land and Air.

Span; Accommodates scales from individual up to theater depending on degree
of complexity in data base development.

Environment: Uses smooth curved earth. Capability exists to add digitized
terrain.

Force Composition: Considers mix of forces from the system level to the
combined fornes level, Blue and Red.

Scope of ConflictA Conventional weapons, Blue and Red.

Mission Area: Tact3.cal air operations for stand-off and selZ-protect
jamming against radars and communications; realistic electronic environment
for radars and communications including actual equipment capabilities,
operational networking, processing factors, tranamission times, ECM and ECCM;
integrated air defense system (IADS) with complete command, control and
communications (C3) structure with networks and links and ability to degrade
IADS C3 structure; ground to air communications through ground control
intercept (GCI) and ability to degrade GCI communications.

Detail of Level of Processes and Entities: The user describes both the
friendly and threat radar, communication and jamming system parameters, unit
types and aircraft. Next, the user establishes a command control and
communications structure by creating a link and net structure for the IADS and
GCI. JECEWSI is directly interfaced with AWSIMS and reacts to the oparation
of AWSIMS. JECEWSI maititains a mirror image data base of the order of battle
and status of entities played in AWSIMS and is updated by AWSIMS each cycle
time (usually every one minute). Players interface with AWSIMS and conduct
activities through AWSIMS like launching and flying aircraft for CAS, SAI and
support jamming missions. JECEWSI has a direct interface to AWSIMS and plays
the electronic environment by doing the following: maintains locations on
entities being played; evaluates the geometry among systems (line of sight
between jammers and radars/comm systems), calculates the jammer to signal
ratio and jamming effectiveness using accepted engineering equations for radar
and communications propagation and passes degrades for probabilities of
acquisition, launch, kill and degrades for C3 effectiveness to AWSIMS. AWSIMS
uses the degrades in the attrition equation to resolve the outcome of
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engagements. The simulation allows the user to realize and analyze the
effects of EW on the outcome of the battle using attrition as the basic
measure of effectiveness.

Construction:
Human Participation: JECEWSI is fully automatec human participation is not

required.

Time Processing: Dynamic, time-stepped.

Treatment of Randomness: Resolution of electronic warfare is deterministic
based on employment of radar and communication propagation equations.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: Currently smooth curved earth, no environmental factors such as
weather.

PLANNZD IMPROVEMENTS AND MODIFICATIONS: Addition of DMA digitized terrain
elevation data, conversion of graphics to X-windows, data preprocessors,
analyst manual and postprocessor capabilities. Additionally, work is underway
to add ground EW capabilitiegi to the Army standard 'raining simulation, the
Corps Battle Simulation (CBS).

INPUT: Communications, radar and Jamming equipment parameters; air defense,
GCI, communication unit and aircraft zonfigurations; combat and communication
organization.

OUTPUT: Dearades for probability of aircraft acquisition, launch and kill;
and C3 effectivenesa degrade. Degrades are passed to AWSIMS; AWkIMS uses
JECEWSI degradas in the attrition equation; graphics output on JECEWSI
graphics terminal showing atatus of 1ADS and GCI nats and links; graphics
output on AWSIMS terminal showing status of radar systems; attrition of
aircraft as a function of EW system employment.

HARDWARE AND SOFTWARE:
Computer: JECEWSI on DEC VAX under VMS operating system networked to

AWSIMS on DEC VAX and to JECEWSI graphics on SUN 3/60
workstation using DECNET. JECEWSI graphics currently uses
SUNVIEW.

Storage: 5,000 blocks for a theater level scenario.
Peripherals: Printer.
Language: SIMSCRIPT 11.5 and C.
Documentation: Source code, fully commented; design document.

SECURITY CLASSIFICATION: Unclassified, however data bases are often
classified.

GENERAL DATA:

Data Base: Usually 2-8 weeks depending on level of complexity; however,
model users have dore scenario development, sharing of these files can
decrease data bass preparation time significantly.

CPU time Per Cycle: Run in real time.

Data Output Analysis: History file available.

Freguency of Use: VWries by command, used at least four times a year by
those listed in the next paragraph.
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Users: Joint Electronic Warfare Center, Warrior Preparation Center, 4441
* Tactical Training Group (Blue Flag).

Coments: Configuration control by JEWC with an established Users Group as
listed above. Upgrades are done based on priorities, funding and consensus of
the Users Group.
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*ITLE: JFAM/EW - Joint Force Analysis Model/Electronic Warfare. (Formerly

known as the Divisional Electronic Warfare Combat Model (DEWCOM)).

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: Force Modeling Division, Computer Applications Directorate,
Joint Electronic Warfare Center, San Antonio, Texas 78243-5030.

POINT OF-CONTACT: MAJ John R. Ferguson, DSN 969-2579,
Ccmmercial (512) 977-2579.

PURPOSE: JFAM/EW is a research and evaluation tool designed to focus on the
electronic combat environment in support of tactical ground and air
operations. The model will do the following: analyze communications, EW and
air defense employment concepts, assess system/force mix, examine
interoperability issues, conduct combat and support force trade-offs, examine
joint and combined warfare issues and interface with field tust excursi'ons.

DESCRTPTIN:
aomairl: Land and air; limited naval operations.

Span: Accommodates scales from individual up to theater dependi.ng on degree
of complexity in data base development.

Environment: Uses Defense Mapping Agency (DMA) digitized terr'tin elevation
data (DTED) for terrain relief and DMA WDB2 for feature data. Waather and
time of day are considered in the play of air forces and air defvnee systems.

Forge Composition: Considers mix of forces from the system level to the
combined forces level, Blue and Red.

Scope of Conflict: Conventional weapons, Blue and Red.

Mission Area: Convertional missions to include. tactical ground
operations; tactical air operations for close air support, interdiction,
defense suppression, support jamming in stand-off and self-protect modes; use
of RPVs in a lethal or non-lethal mode; resupply; realistic communications
environment, including actual equipment capabilities, operational networking,
processing factora and transmission times; ground and ai.rbo..ne EW operations
include jamming, deception, interception and direction finding vs.
communication or radar systems; intelligence gathering and dissemination among
units; air defense networks, including firing elements. control carters, early
warning radars and complete command and control structure.

Retail of Level of Processes and Entities: The user describes both the
friendly and threat forces to include infantry, armor, artillery, air defense
artillery, EW units, support units and air forces at a variable resolution
from individual level or at some aggregate level. Next, the user establishes
a command control and communications utructure by creating a link and net
structure. Last, the user issues the forces a set of orders with stimulus for
ground movement which include: attack, defend, delay, withdraw or move; air
task orders for air forces specifying targets to attach; communications orders
for routing of message traffiAc and EW orders for the operations of jammers,
interceptors, locators and counter-battery radars. The simulation allows the
user to analyze the effects of EW on the outcome of the battle using attrition
as the basic measure of effectiveness. Direct and indirect fire att:ition is
based on combat values assigned by weapon system and use of modified
Lancheuter equations. Air and air defense attrition is based on probabilities
of damage and ktll and using Monte Carlo techniques. Ground warfare and
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logistics are modeled at low resolution. Communications, electronic warfare,
air warfare and air defense are all m.deled at high resolution. i

CONSTRUCTION:
Human Participation: Not required, however the model is interruptable so

scheduled changes can be incorporated interactively.

Time Processing: Dynamic, time- and event-stepped.

Treatment of Randomneset Air and air defense attrition stochastically based
on computation of probability of damage and kill with Monte Carlo
determination of result. Ground attrition deterministically based on modified
Lanchester equation.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: Does not model naval operations like ship-to-ship fighting,
naval mine warfare or undersea operations, however, does model naval air and
gun support and naval air defense systems.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Enhance direction finding, ground and
air maneuver to higher resolution; develop fully automated relational data
base management system with graphical preprocessors for scenario construction;
air-to-air, chaff and flare capability, more detailed postprocessor support,
analyst manual.

INPUT: Weapons, communications and EW equipment, units, terrain, combat and
communication organization, tactical, communication and EW orders, avionics,
aircraft, corridors, air operations orders, air defense systems and
organizution, infrared and radar cross section patterns, airborne Jammer
characteristics, RPV characteristics, SEAD data tables and attrition tables.

OUTPUT: Dynamic graphics display of scenario activities showing ground and
air unit movement, display of communications net and links with dynamic wtatus
of communications and jamming; status of units at interrupts; formatted
records of i.nput data; reports on the status of units, links, messages,
equipment, EW operations, Intelligence logs, attrition summaries, air and air
defense statistics; formatted records of every scenario event.

HARDWARE AND SOFTWARE:
Computer: VAXStatLon3!OO under VMS operating system, SUN Sparcstation

and Silicon Graphics workstations under the UNIX operating
system; portable to any system with a SIMSCRIPT 11.5 and
SIMGRAPHICS compiler.

4torage: 100,000 blocks for a theater level scenario.
Peripherals: Printer.
Language: SIMSCRIPT 11.5 and SIMGRAPHICS.
Documentation: Source code, fully commented, in fivu volumes; executive

summary, users marsual, operators manual, programmers manual,
instructors manual.

SECURITY CLASSIFICATION: Unclassified, however data bases are often
classified.

GENERAL DATA:
Data Base: Usually 1-6 months depending on level of complexity; however,

members of users group have done scenario development, sharing of these files
can decrease data base preparation time.
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PPU time Per Cycle: Usually one hour of CPU time tor every two hours of
c-.ijat in a division level scenario (on a VAXStation 3100, one MIP machine;
faster on other machi.nes). Playing air and air defense increases CPU time
significantly because of high resolution.

Daqta Output Pnalysis: Dynamic graphics display of scenario activities
showing ground and air unit movement, display of communications net and links
with dynamic status of communications and jarrming; status of units at
interrupts; printed reports on the status of units, links, messages,
equipment, EW operations, intelligence logs, attrition summaries, air and air
deferse statistics; formatted records of every scenario event. The Quick
Query Output file contains records of all simulation activities, using code
numbers as a key, specified by the user.

Frequency of Use: Varies by comiand, used once a year by those listed in
the next paragraph.

Users: Joint Electronic Warfare Center, Joint Warfare Center, Combat
Developments Fort Bliss, USACECOM C2SW, Combat Developments Fort Huachuca,
ARMTE White Sands.

Qomments: c'onfiguration control by JEWC with an established Users Group as
listed above. Upqrades are done based on priorities, fundin~g and consensus of
the Users Grout,.
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TITLE: JPLAN - Joint Planning Exercise/RADEX - Rapid Deployment Exercise.

DATE IMPLEMENTED: February 1988.

MODEL TYPE: Training and Education.

PROPONENT: Air Force Wargaming Center (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, AUCADRE/WCJO, 1-axwell AFB, AL 36112-5532,
DSN 493-6616, Commercial (205) 953-6618.

PURPOSE: JPLAN and RADEX, seminar exercise drivers and support deployment
planning exercises. Each exercise highlights the complexities and problems
associated with planning the deployment and sustainxttent of large force
packages over long distances. Players apply basic JOPS concepts in developing
a force list within the constraints of limited lift and port capabilities.
Players assign movement, timing, and priority. A transportation feasibility
estimator (TFE) provides feedback on the feasibility of their plans within
established constrain's.

DESCRIPTION:
Domain: Deliberate Planning Cycle and Crisis Action System of the JCS.

RADEX provides for deployment both by airlift and sealift:. JPLAN provides
only airlift.

Span: Theater level.

Environment: Global movement from CONUS to theater of operations.

Force Composition: JPLAN and RADEX portray deployment of joint forces by
both the Military Airlift Command and Civilian Reserve Air Fleet. RADEX adds
sealift as a deployment method.

Scope of Conflict: Conventional response to theater crisis.

Mission Area: JPLAN and RADLX focus on force and deployment planning. They
model strategic airlift and sealift (RADEX only) and CRAF,

Level of Detail of Processes and Entities: Deployment un4.ts are of sijdi on
size or larger. Certain specialized units may deploy in smaller units, The
user may adapt the model for smaller units.

CONSTRUCTION:
Human Participation: Required for decisions and piocesses only. Playel:e

must make decisions before running the simulation.

Time Responses: Static.

Treat:.,ent of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: JPLAN/RADEX do not model geography. Airlift is one sortie/one
day regardless of actual distance. Sealift (RADEX only) uses reasonable
sailing times. Numbers of air bases, seaports, lift platforme and units
deployed are restricted by the hardware environment (i.e., disk capacity and
memory).

PLANNED IMPROVEMENTS AND HODIFICATIONS: None.
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INPUT: Data base includes UTC and UTC data, air base and air base
limitations, and airlift aircraft and aircraft limitations. For RADEX only, Abl
the data base includes seaport and seaport limitations and sealift and sealift
limitations. Players must input the Unit UTCs requested for deployment and
deployment priority, air base priority and seaport priority (RADEX only).
Game developers may establish game parameters in consonance with user
requirements.

OUTPUT: The TFE supplies several types of printed reports to aid' the student
in shortfall resolution. In all, JPLAN and RADEX provide up to 40 different
reports to aid in transportation planning and shortfall resolution.

HARDWARE AND SOFTWARE:
Computer (OS): IBM-compatible MS-DOS machine with 10 megabytes hard-disk

drive storage and 640 kilobytes random access memory
(minimum 2 megabytes recotinended). Also requires the INGRES
PC data base management system run-time environment..

Storaae: Requires 7.8 megabytes for executabl'e and 1.5 megabytes for
disk work space.

Peripherals: Monochrome monitor (color optional) and printer.
Language: MS-C, SQL and the INGRES 4GL.
Documentation: User and Maintenance Manuals available.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Time Requirements: Usually played as part of a 5-day exercise.

Data Base: Up to 10 man-week- for complete data base change.

CPU time Per Cycle: Not applicable.

Data Output Analysis: Performed by players.

Frequency of Use: Annually, by respective users.

Users: Air Command and Staff (JPLAN) and Air War College (RADEX). AUCADRE
and AFWC have used variations.

Coýmments: Managed through the review and config~ration control board at the
AFWC.



TITLE: JTIDSC2 - Joint Tactical Information Distribution System Class 2

Terminal Network Simulation Model.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Electronic Proving Grounds
ATTN: [STEEP-(T-E)], Fort Huachuca, AZ 85613-7110.

POINT OF CONTACT: Mr. Steven C. Cooper, (602) 538-4953, AV 879-4953.

PURPOSE: The JTIDSC2 model is an operational aupport tool (decision aid). It
is used to estimate the communication performance of JTIDS networks when
deployed in the complex electromagnetic environments expected to occur in
tactical situations, including the performance under various conditions of
deployment geometry and threat characteristics.

DESCRIPTION:
Domain: Land, air, and limited space and naval.

Span: Accommodates any theater depending on data base. Can model
individual equipment to full corps and above deployments.

Environment: Detailed RF phenomenology model. Models the effcct of terrain
.nd ground constraints in either an area prediction or point-to-point mode.
r;ptions are available to use DMA digitized terrain data as input. Effects of
time of day, month, and climatology considered for various propagation models.

Force Composition: Joint and combined, BLUE, GREY, and RED.

6cope of Confliot: Conventional warfare.

Mission Area: All phases of conventional warfare.

Level of Detail of Processes and Entities: JTIDSC2 uses deployment data
concerning the location, terrain, and required linking of communications and
electronics equipment contained in a tactical force. System processes that
are modeled include packet initialization, message packet reception, receive
and process acknowledgement packet, send message packet, and transmission
failure.

CONSTRUCTION:

Human Participationt Not permitted.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic, containing both Monte Carlo and direct
computation processes.

Sidedness: Not applicable.

LIMITATIONS: Does not model upocific effects of foliage or urbanization.

PLANNED IMPROVEMENTS AND MODIFICAT'ONS: Propagation modules are under study
for enhancement plus computer graphical development for file updates, data
validation, and model output presentations.

.aNPUT: Tactical deployment data, equipmno.t technical performance
characteristics, propagation path loss parameters, and message traffic data.
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OUTPUT: Message error rate/throughput for test system terminals, massage
transmission times, and message failure statistics. Output data presentations
suitable for statistical postprocessing.

HARDWARE AND SOFTWARE:
Computer: CYBER 180 Model 830.
Storage: Variable; requirements can be adjusted.
Perinherals: optimum number of disk and tape drives varies; -variable mass

storage requirements in size of data files determine
requirements.

Language: SLACS 5 (an extended FORTRAN 77).
Documentation: Extensively documwnted.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Preparation of complete new corps-size deployment with

appropriate RED forces requires one year. Analysis requiring data
modification for specific test system requires one or two months depending on
system.

CPU time per Cycle: DepenUs on deployment size and number of equipment to
be evaluated. Corps-siLe deployment can take 100 hours of CPU time.

Data Output Analysis: Hardcopy printouts, disk, and files.

*lreguencv of Use: Last analysis performed in 1986.

Uygs: USAEPG. Numerous analyses have been performed for a variety of
gov*4nmsnt agencies.

Comneaotsq: The model is not machine dependent. It does, however, take
advantage of the CDC CYBER 60-bit word for optimizations of data storage and
access, and would require modification for other environments.
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TITLE: JTLS - Joint Theater Levol Simulation.

DATE IMPLEMENTED: 1983, with continuor-' functional upgrade since then.

MODEL TYPE: Analysis.

PROPONENT: Joint Warfare Center, Hurlburt Field, FL 32544.

POINT OF CONTACT: Major Bernie Wisthoff, (904) 884-7355, AV 579-7355 and
LCDR N.L. Deitch, (J-8), (703) 695-1762; AV 225-1762.

PURPOSE: Primarily to analyze theater-level operations plans. Designed as
operations support and force capability tool for evaluating different mixes of
forces or resources; also provides high-resolution play for exercises and
seminar wargames.

DESCRIPTION:
pomain: Land, air and limited naval operations with full intelligence and

logistics capabilities.

Span: Unit dato bases exist for Korea, Central America, Europe, Southwest
Asia, and the Caribbean basin. Graphics utilization limited by the
availability of oLdeo data. Video disks exist for Caribbean basin, Southwest
Asia, Central America, Europe, Korea and Japan. SUN graphics data exist for
Southwest Asia.

Environment: Hex-based, usually 16.5 or 7.5 km hexes. Hexes may vary in
size between data bases, but not within one data base. Hex characteristics
include trafficability, elevation, roads, and chemical or nuclear
contamination. JTLS models railroads, rivers, and transportation barriers;
time of day; and three different degrees of weather.

Force Composition: Joint and combined forces, RED and BLUE.

Scope of Conflict: Single Corps to theater. Primarily conventional,
although limited nuclear and chemical effects possible.

Mission Area: Conventional air, ground, and naval missions; effects of
special operations can be modeled.

Level of Detail of Processes and Entities: Data base defines unlimited
number of combat systems and types of supply; and up to 13 unit sizes. Ground
aLttrition based on miied heterogeneous Lanchestrian formulation, with
c'-efficients modified by environment, terrain and allocation of resources.
Losses periodically assessed against units, with the period based on the data.
Air-to-air, surface-to-air, and air-to-surface attrition assessed by
probability of kill: output is individual kills of aircraft and other items.
Missions composed of single srrties, multiple aircraft, or multiple packages,
all dynamically requested during scenario execution. Naval ships modeled as
individual units. Attrition is based on remaining vulnerability compared to
number of hits taken. Amphibioua operations are explicitly modeled. Resupply
is accomplished by truck, rail, barge; pipeline, or air.

CONSTRUCTION:
uman Participation: Required for decisions and processes.

Time Processing: Dynamic, event-step; user-specified ratio of exercise time
to real time.

Treatment of Randomness: Ground combat attrition deterministic. Air and
naval attrition stochastic, based on direct computation of probability of
detection and kill: Monte Carlo rjsults determination.
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Sidedness: Two-sided, asymmetric (both sides are interactive).

LIMITATIONS: Does not model undersea operations; Special Operations, or
land-based cruise missiles.

PLANNF5 IMPROVEMENTS AND MODIFICATIONS: Postprocessor function being
developed. Upgrade for SUN graphics including automated tool to convert DMA
CD-ROM data to required format scheduled for early Fy92. ATO generator,
land-based cruise missiles, Special Operations, stochastic weather, limited
underwater warfare, and ability to execute over a Wide Area Network schkduled
for release mid-FY92. There is a continuous upgrade to the functione
represented, with a new release of the model each year.

INPUT: Recognizer relevant terrain, weapons, movement, attrition tables, unit
characteristics and TPFDD information as input. No hard-wired data items.

OUTPUT: Interactive Information Management Terminal status boards and
printouts of movement, attrition, intelligence, logistics data, and unit
status.

HARDWARE AND SOFTWARE:
Computer: Designed to run on VAX 8600 series, using the VMS operating

system; Microvax II operation is possible.
Storage: 240,000 blocks (122 megabytes) needed in addition to data

base installed.
Peripherals: Minimum requirements: 1 printer, 1 graphic suite, and 5

player terminals. VT 100/220/320 terminal compatible.
Lanouae: SIMSCRIPT 11.5, "C", DCL, and ?NGRES.
Documentation: Extenstvely documented with 13 published manuals.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Complex, time-consuming development process, due to the

extensive information required. Six to eight months is common for a new data
base.

CPU time per Cycle: Dependent on data base size, scenario complexity, and
hardware configuration. System goal is execution at four times real time.

Data Output Analysis: Produces hardcopies of raw data.

Frequency of Use: Varies by command.

Users: USLANTCOM, USCENTCOM, USEUCOM, USSOCOM, USSOUTHCOM, Joint Warfare
Center, SHAPE Technical Center, WPC, NDU, AUCADRE, Army War College, Naval
postgraduate School, and Combined Forces Command/Korea.

comments: A configuration board (made up of representatives of all users)
manages model and establishes priorities for model enhancement.
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TITLE: Kinematics.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and education (support of war games).

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT: Micromodels Manager, (401) 841-3276, AV 948-3276.

PURPOS: Kinematics displays user-specified geographical areas and keeps
track of user-specified ship and formation movement and fuel usage. It is
designed to provide graphic support for seminar war games.

DESCRIPTION:
Domain: Land and sea.

Span: Regional.

Environment: Geographic depiction of land and sea boundaries.

Force Composition: BLUE and RED naval forces.

Scope of Conflict: No conflict.

Mission Area: Nona. Shows geographic location of forces.

Level of Detail of Processes and Entities: Displays 3hips, formations, land
and sea borders, and seaports. Moves ships and formations in user-specified
time-steps according to user input of movement plans.

CONSTRUCTION:
Human Participation: Not required.

Time Processing: Dynamic, time-step model.

Treatment of Randomness: Deterministic.

Sicedness: Two-sided, symmetric.

LIMITATIONS: User input-intansive.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None anti.•!pated.

INPUT: Geographic area, seaport location, ship and formation specification,
movement plans, and fuel status.

OUTPUT: Graphic display of ship and formation locations, reports of location,
and fuel usage and availability.

HARDWARE AND SOFTWARE:
Computer: IBM-compatible PC with 512K RAM and dual 360K floppy drives.
Storaae: N/A.
Peripherals: Printer (program will not run without printer).
Lanauaae: "C."
Documentation: User's manual, design description, and source code.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Bae: One hour for moderately detailed scenario.



CPU time per Cycle: 10 seconds.

Data Output Analysis: None.

Freauency of Use: None to date.

Users: Wargaming Department, Naval War College.

Conmnents: Kinematics is designed to be used in conjunction with the Strike
and Surface-Air Battle models. Data bases are compatible. User should be
able to move freely among all three models. Kinematics alone is merely a
device to administratively keep a plot of ship locations.
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TITLE: LABS - Local Air Battle Simulation.

DATE IMPLEMENTED: 1979.

MODEL TYPE: Analysis.

PROPONENT: McDonnell Douglas Corporation, McDoniell Aircraft Company,
P.O. Box 516, St. Louis, MO 63166.

POINT OF CONTACT: Stephen L. Chan, (314) 233-8_283 or Barbara J. Vogel,
(314) 777-7310.

PURPOSE: LABS ic. a research and evaluation tool that simulates air-to-air
combat with up to .4 aircraft applying different tactics to a variety of
missions. It also evaluates the effectiveness of variations in the design of
aircraft, air weapons, and avionics.

DESCRIPTION:

Domain: Air.

Span: Local through mission level.

Environment: All altitudes, clouds, clear weather, ECM, and no-ECM.

ForceComposltion: Up to 24 fighters and bombers in vaids and defensive
elements.

Scope of Conflict: Conventional warfare.

Mission Area: Beyond visual range through closu-in air-to-air combat.

Level of Detail of Processes and Entities: Entities include aircraft,
missile, gun, radar, sensor, other electronic systems, and pilot. Processes
include aircraft and missile flight, propulsion, and control; C31 and multiple
sensor integration; pilot risk; and attrition.

CONSTRUCTION:
Human Participation: Interactive mode requires human participation for

pilot decisions. Model waits for human responses. Batch mode does not
require on-line participation, but uses predefined tactics and rules.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Choice of stochastic (Monte Carlo) or
deterministic (expected value approach).

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: 24 aircraft, 10 types.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Real-time operations and expert
system applications.

INPUT: Weapon system definition data:

- Aircraft (aero and propulsion tables, armament types and loadings,
infrared (IR) signature tables, maximum-energy climb profiles).

- Radar (antenna gimbal limits, single-scale probability of detection
tables, sweep rate and bar spacing, and antenna pattern).
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Missile (aero and propulsion tables, trajectory profiles, seeker type,

seeker limits). I

- ECM (jammer type and power ani pattern).

Tactics (maximum acceptable loss rate, attack altitude profile,
disengagement altitude profile, load factor for attack and
disengagement, and radar scan setting).

Initial flight states and geometry:

- Number cf aircraft.
- Position.
- Speed.
- Heading.

Termination condition (currently time limit).

QUTJ..T: Sumnmary of engagement outcomes, event ledger (time history of key
events), graphical display of aircraft and missile flight path, and graphical
display of selected state variable time histories.

HARDWARE AND SOFTWARE:
Computer(OS)i DEC VAX (VMS), CDC CYBER 175/176 (NOS).
Storage: VAX: 1 MB. CDC: 350 K8 words.
Peripherals: Tpktronix 4014/4016 terminal and 4631 hardcopy unit.
Languaae: FORTRAN.
Documentation: Local Air Battle Simulation (LABS) Users Manual, January

1982, and annual IRAD project descriptions.

SECURITY CLASSIFICATION: Unclassified and secret versions.

GENERAL DATA:
Data Base: Approximately one week.

CPU tm.pmQer Cycle: 1 CPU minute per minute of battle for two versus four
engagement (1 MIP machine).

Data Output Analysis: Approximately one day.

Freguency of Use: Used daily.

Users: McDonnell Douglas, USAF OT&E Center, AND, AFWAL, and DARPA.

Comments: N/A.
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TITLE: LATE.

DATE IMPLEMENTED: 1987.

MODEL TYPF: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: Bill High, ITT Avionics, (201) 284-2870.

EURPOSE: The purpose of this program is to generate a specific threat
environment geometry.

DESCRIPTION: It scans an entire Multi-Spectral Force Deployment (MSFD) file
for selected threats and creates a file containing the required geometry and
parameters.

IRUT: MSFD data file, list of desired threats, lat/long window (if desired).

OUTPUT: One file containing the desired MSFD subset, a plot data file
containing the threat geometry on a per thzeat basis (for offline map plots).

HARDWARE AND SOFTWARE:
Compute: DEC VAX.
Stir&t 'JOM Bytes (up to 2x size of MSFD); memory req: 4M Bytes.
LangLca•e: FORTRAN 77 (VAX).
Documentation: Sample data files.

SECURITY CLASSIFICATION: Code is unclassified; input data is secret.

GENERAL DATA:
Data Base: Typical datag 5 minutes.

CPU time Per Cycle: 30 minutes on VAXstation 3100.

Usage: Used to create threat laydowns for the INSSIM and CMUES programs.

Comments: This program can generate threat environments for a host of
campaign and mission simulations.
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. TITLE: LDM - Logistics Decision Model.

DATS IMPLEMENTED: January 1989.

MODEL TXPE: Analysis.

PROPONENT: U.S. Army Logistics Evaluation Agency,
ATTN: LOEA-PL, New Cumberland Army Depot, New Cumberland, PA 17070500'i.

POINT QF CONTACT: Dr. L.P. D'Amato, (717) 770-7995, AV 977-7995.

PURPOSE: The LDM supports the U.S. Army's logistics planning, programming,
and budgeting efforts by measuring tha effect of Army logistics resource
decisions in terms of combat outcomes.

DESCRIPTION:
Domain: Land.

Sj: Theater.

Environment: Nonspecific.

Force Composition: Combined land forces.

Scope of Conflict: Conventional.

Mission Area: Theater land combat and logistics mission areas, including
transportation, receipt and issuance of supplies (POL, AMMO, etc.), and
maintenance of equipment.

Level of Detail of Processes and Entities: Models combat at the theater
level and individual logistics functional areas at each theater echelon.
Weapons categories include tanks, :-rmoeed personnel carriers, and Jnfantry.
Logistics process include transport'-iLn, receipt and issuance of supplies
(POL, AMMO etc.), and maintenance of equipment.

CONSTRUCTION:
Human Participation: Not required.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Combat is aggregated to the theater level. Logistics is
aggregated to mission areas at each theater echelon. Data must be available
from a larger, more detailed, combat simulation moCel, such as the Army's
Force Evaluation Model or Concept Evaluation Model. LDM must be calibrated to
the combat portion of a specific case study with logistics system descriptions
and factors derived from standard Army sources, including Force Analysis
Simulation of Theater Administrative and Logistics Support results for the
study and the Army Force Planning Data and Assumptions.

PLANNED IMROVEMENTS AND MODIFICATIONS: Pro- and postprocessors are being
developed to speed up data input and results analysis. These processors will
also make LDM accessible to non-ADP expert users.

INPUT: Occurs in ;wo stages. The first extensive effort involves calibrating
LDM to a large combat simulation and developing the associated logistics
s,.ructure. The second simpler stage involves modifications to logistics
resources for each variation being analyzed.
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OUTPUT: Presently computer files that can be imported into standard software,
such as LOTUS ar, di31ASE III+, for analysis. In the future, LDB will also
output i-vporto and graphics containing aggregated data.

HARDWARE AND SOFTWARE:
Computer: IBM AT compatible with math coprocessor.
Storaae: 2 megabytes.
Peripherals: Prr.nter.
Lancjuaoe: FORTRAN, LOTUS, and dBASE III+.
Documentation: Under development.

SECURITY CLASSIFICATION; Unclassified.

CENEZ Rk _QA A*
Data Base: 1 to 4 months.

CPU timp, yer. Cvql•: 10 to 30 minutes.

Data Ovbr•ut Analysis: From several minutes to several weeks.

1'reaucacy of Use: Extensive during resource decision processes.

Users: HQ Department of the Army, Office of the D puty Chief of Staff for
Logistics, and the U.S. Army Logistics Evaluation AXency.

Comments: LDM is a reproduction model that emulates the combat portion of
larger, more detailea combat simulation models. As vuch, LDM must be
calibrated to the combat portion of a specific case study. Logistics system
descriptions and factors must be available from the base study or derivable
from other sources. LDM represents logistics decremants or increments as
changes in the capability of units or the availability of resources.
Comparisons of outputs, such as forward line of own troops movament, RED and
BLUE personnel losses, and equipment and supplies lost and remaining, give an
indication of the effects on logistics resources, capaciti-., or capabilities.
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TITLE: LEGACY - A Land Battle Analysis Model.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: Rockwell International - Tactical Systems Division.

POINT OF CONTACT: David J. Gill, (404) 497-5196,

PURPOSE: LEGACY is a research and evaluation tool for developing and
evaluating weapon systems and their contribution to combined arms
effectiveness.

DESCRIPTION:
Domain: LEGACY is a land battle model.

Span: Battalion level engagements are represented.

Environment: Terrains of various degrees of roughness are represented using
a mathematical model based on digitized terrain and empirically generated mask
angle distributions.

Force Composition: Combined arms forces, Blue and Red, exclusive of

mortars, machine guns, and small arms.

Scope of Conflict: Conventional

Mission Area: Close combat zone defense and offense

Level of Detail of Processes and Entities: The model represents individual
weapon types as two entities: a firing or weapon portion and a platform
portion. Each type can have any number of individual units within type,
however, these are represented probabilistically and not individually
processed. Weapon types may have multiple firing types assigned to them.

Ten weapon types ar poermitted for each side. Either Blue or Red can be
assigned offense or 'ý,ferse. Process is driven by a unique intervisibility
model which computes the expected number of targets seen, number of observers
with line of sight and duration or siagt over time. The model is sensitive to
physical correlation, observer/target geometry and organization. Given the
sight probabilities, the engagement opportunities within each exchange cycle
of a time frame are then processed by representing the kinematics and using
standard probability methods.

CONSTRUCTION:
Human Participatinn: Required. Decisions are developed by tacticians for

inclusion at the end cof each time frame.

Time ProcessinQ: Dynamic; model is closed form within successive equal
time-steps.

Treatment of Randomness: Stochastic model is direct computation.

Sidedness: Two-sided, symmetrical in weapon representation, however, forces
assigned to offense are constrained to overwatch/bounding maneuvers and
defense is constrained to FEVA de.ense, relative positioning, and retrograde
movement.

L-7



LIMITATIONS: Ten weapon types per side with unlimited participants per type.
Terrain representation requires extensive analysis of digitized terrain to
develop intervisibility model. Four terrains are available from smooth to
rough.

PLANNED IMPROVEMENTS AND MODIFICATIONS: 1) Inclusion of postprocessor cost
analysis to achieve force level cost effectiveness comparison, and 2) Port to
PC 386 based computers.

INPUT: Requires development of tactics, terrain, organization of forces and
weapon descriptions describing time lines, movement, suppression, reliability,
missile flight trajectory, projectile time of flight, probabilities of
detection, recognition and kill given shot versus range, rounds available,
reload, etc.

OUTPUT: Print/plots score boards containing expected shots fired and number
killed for all combinations of weapons for each time frame. Final survival,
foLce exchange ratio, distance where offense is stopped.

HARDWARE AND SOFTWARE:
Computer: HP9000/200, 300, 400, 500 series computers.
Storage: lOMB disc storage, 4MB RAM.
Peripherals: Minimum requirements: 1 printer.
Lanauace: HP BASIC.

SECURITY CLASSIFICATION: Unclassified, but data base is often classified.

GENERAL DATA:
Data Base: Data base is built up over years; and is kept organized by a

DBMS specially tailored to facilitate and minimize erroneous input.

CPU time Per Cycle: Dependent on CPU and number of weapon types per side.
Program generally takes from a few minutes to an hour for one battle.

Data Output Analysis: Postprocessor aids in analysis of output. Produces
hardcopies of input and output data. On user option will plot time dependent
results.

Frequency of Use: Used regularly by Rockwell and occasionally by the U.S.
Army Infantry School. Model has, in earlier forms, been evaluated by U.S.
Army TRADOC Analysis Command at White Sands Missile Range and has been
presented at MORS (Military Operations Research Society) and ORSA (Operations
Research Society of America).
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TITLE: LEM - Laser Effects Model.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT:

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: LEM is an analytic computer model of laser degradation in electro-
optical (EO) sensors. The model can consider both temporary and permanent
degradation effects in a variety of EO and infrared (IR) sensor systems. LEM
can model complex optical systems such as rotating and scanning optics, Laser
Hardening Optics (LHO) Devices and optical components with multi-layer
dielectric thin films. Non-uniform, bidirectional heating of non-homogeneous
components can be modeled. The formation of laser-ignited plasmas and their
effect on laser propagation and component heating is characterized.

DESCRIPTION: The LEM consists of five modules which perform separate
functions within the model. The Optical Analysis module uses raytrace and
diffraction calculations to determine the laser irradiance profile incident
upon a specified surface in the sensor system. The Thermal Analysis Module
uses a 3-D finite element heat conduction model to analyze the laser-induced
heating and the phase changes The Plasma Module determines if a laser-
ignited plasma has been formed and models the laser absorption within the
plasma and the reradiation of the plasma to the adjacent component. The
Effects Module uses the materials data base to update the optical and thermal
properties of the materials. These may often vary with temperature and phase.
This module also determines the NEI of the system. The Performance Module
determines whether or not the user-specified conditions for a system kill have
been satisfied. It also calculates the MTF of the optical system and sensor.

INPUT: The LEM accepts input data from card images or disk files. Three
types of data files are required for the model. The first file is a variable
dimension file which controls the size of the data structures used in the
model. This file must be present at compilation time. During compilation,
the variable dimension symbolic constants are translated into the
corresponding numerical constants. The second file is a data file which must
be written pri!, to execution and assigned to the VAX logic-al system input.
The types of information it requires are as follows:

1. Optical surfaces descriptions, positions, shapes.
2. Simulation inputs.
3. Optical Analysis inputs.
4. Thin film descriptions.
5. System wavefront.
6. Scanning Optics.
7. Laser Hardened Optics.
8. Component/Material descriptions.
9. Thermal Analysis inputs.

10. Relation of Components and optical surfaces.
11. Fracture input.
12. Detector input.
13. Wavefront inputs for evaluation wavelength.
14. Temperature related inputs.
15. Pulse function inputs.
16. Miscellaneous.
17. Engagement controls.
18. Plasma inputs.
19. System kill criteria.
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The third file is the materials data base. The materials data base contains
the optical and thermal properties of .he materials used in the simulation.
The records in the data base are organized sequentially according to the
different data formats and have a fixed record length of 80 characters.

Formats and definitions for the three files are described in the Software
User's Manual for LEM.

OUTPUT: The LEM creates five different output files. The standard model
output is written to Logical Unit 6. Noise equivalent irradiance (NEI) and
MTF summaries are written to Unit 9 and 10. Raytrace output is written to the
output file specified on Card #3. Output for tne graphics routine, LEMONADE,
is written to the output fils specified on Card #2.

The standard model output begins with an echo of the program input. Next, the
Optical Analysis module is called and a summary of the results of this call,
including the location and size of the irradiance distribution is given. For
each simulation time-step, and each of the components being analyzed by the
Thermal Analysis Module, the following informat.'.on is output:

1. A summary of the Optical Analysis call (if the Optical analysis is

repeated for this step.)

2. Pulse data information.

3. Irradiance Distribution into finite element grids as determined by
the Thermal Analysis GRIDFIT routine along with peak irradiance
(First time-step only).

4. Time-steps used in the Thermal Analysis.

5. The temperature array for each cell in the grid. "he X cells are
labeled. The Z cells are located along the columns (overlapping may
occur to the next line) and the Y cells are located along the rows.

6. Thermal Analysis flags.

7. Detector saturation outputs.

8. NEI outputs.

At the end of the simulation the system kill rule results are output.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780 VMS, CRAY X-MP COS.
Storage: VAX - 6,134,784 bytes. NOTE: Memory requirements depend on

the array sizes set up in the variable dimension file.
Language: VAX: FORTRAN 77; CRAY X-MP CFT77.
Documentation: User's Manual; Laser Effects Model Upgrades.

SECURITY CLASSIFICATION: Source Code is unclassified.

GENERAL DATA:
Time Requirements: Compilation Time: 368.66 seconds VAX 11/780; Typical Run

Time: 8426.30 seconds VAX 11/780 (run time varies greatly).

Users: BDM Corporation; Northrop; DSD, SAIC; WL/AAWW-3.
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TITLE: LFMD/AMIP - Logistics Functional Model Development for Army Model
Improvement Program.

DATE IMPLEMENTED: TBD.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army TRAC-LEEr ATTN: ATRC-LF, Ft. Lee, VA 23801-6140.

pOINT OF CONTACT: Mr. Billy Williams, (804) 734-5640-3449, AV 687-5640/3449.

PURPOSE: LFMD/AMIP will be used primarily as a combat development tool to
examine new doctrine and competing strategies. It will provide the Army with
a capability to 1) assess the impacts of combat on logistics anl logistics on
combat; 2) perform better force design trade-off analyses while assessing
supportability and sustainabi.lity risks; 3) provide more credible and
auditable planning factors; 4) better assess the benefits and costs of
alternative reliability and maintainabilit-, hardwcre specifications; and
51 better comp;,re and evaluate proposed logistics doctrine, organization, and
materiel.

DESCRIPTION:
Dornain: Land and air.

Span: Corps/Division.

Environment: Will model day and night operations; ieather conditions; and
terrain includi.ng rivers, mountains, roads, v.,d cities.

Force Composition: Will model a mixture of air and land forces in

accordance with AirLand battle doctrine.

Scope of Conflict.: Conventional, chemical, rear-area.

Mission Area: All conventional combat and combat support missions except
unconventional warfare.

Level of Detail of Processes and Entities: Lowest entity to be modeled is a
unit, typically a maneuver unit of battalion size. Weapon systems are to be
modeled as part of the unit entity. Processes include attrition of air and
land forces based on Lanchester equations, ccnsumption of commodities (fuel,
ammunition, subsistence), resupply of commodities (including emergency air
resupply), and maintenance/medical fuihctions.

CONSTRUCTION:
Human Participation: Not required--interruptable and scheduled changes.

Time Processing: Dynamic, event-step, but uses time-steps for scheduling
some actions.

Treatment of Randomness: Basically deterministic; outcome of combat is

determined via Lanchester equations.

Sidedness: Two-sided, asymnetric, both sides reactive.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Model in planning stage and currently
on hold.
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INPUT: Forces and supply inventories, basic weapons performance data, other
system performance data, geographic and terrain data, and tactical decision
data.

OUTPUT: Casualties and systems losses, FLOT traces and force positions over
time, and availability and condition of forces and supplies. These outputs
will be principally graphic in nature. Logistics and maintenance transaction
files that can be input to a user-developed postprocessor.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780, SUN 4/280.
Storage: 40 MB RAM, 500 MB mass storage.
Peripherals: CRT, high-speed printer, and high-resolution color printer.
Lanauage: SIMSCRIPT 11.5.
Documentation: None (model under development).

SECURITY CLASSIFICATION: Model is unclassified, but input and output are
expected to be classified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: N/A.

Data Output Analysis: N/A.

Frequency of Use: As needed.

Users: TRAC-LEE and U.S. Army Logistics Center.

CotMonts: Since the model is only in the planning stager the above
infozmation comes from the preferred requirewunts and may change by the time
the model is in prodLution (it is estimated that model development will come
off hold in 1992).
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.TLE: LOCNES II - Lock-On Range Calculations Needed in Electro-Optical

Simulation II.

DATE IMPILEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENTz WL/AAWA-1 Analysis and Evaluation Branch Electronic Warfare
Division.

POINT OF CONTACT: William K. McQuay, WL/AAWA-l, Bldg. 620, Area B,
WPAFS, Oi 45433-6543; (513) 255-4429.

PURPOSE: LOCNTS II is a computer program which determines the inf:,ired (IR)
lock-on ranges of IR seekers targeted against aircraft and/or cruise missile
with known IR signatures in the presence of a cloud background.

DESCRIPTION: The model can be used to determine either the lR lock-on range
at different aspect angles relative to a target aircraft, or the IR lock-on
ranges relative to a fixed Surface-to-Air Missile (SAM) site for different
offsets ot the approaching target aircraft, Since IR lock-on range
calculations are too time-consuming to be performed in engagement models which
simulate many IR-homing missile/aircraft engagements, LOCNES II provides the
parameters required for a simple scaling law to calculate IR lock-on ranges.
TIhe scaling law can be usei to determine the ZR lock-on for arbitrary values
of visibility and surface water vapor density, the two observable, surface
meteorological parameters whose variations are most directly related to
variations in the IR lock-on range. This scaling law can be used in many-on-
many engagement models which include variations in the visibility and absolute
humidity at different locations. The program also determines the relative
accuracy of the scaling law over a range of visibilities and surface water
vapor densities. The IR lock-on range can be calculated with or without the
effec' of cloud radiation. The program utilizes the LOWTRAN 6 model for the
atmospheric transmittanc..e calculations which are required to solve the IR
lock-on range equation.

The basic function of the LOCNES II procram is to det3rmine the IR lock-on
ranges of specific IR seekers targeted against a penetrator (with a known IR
signature) flying at a given altitude in a particular meteorological
envirorment. This includes the effect of cloud radiation. The IR lock-on
range 4s the maximum range between the IR seeker and the target aircraft for
which lock-on can occur. The IR lock-on range will depend on the aspect angle
between seeker and aircraft as well as the seeker and target characteristics.

A degraded lock-on range is calculated by determining the target range at
which the irradiance cf the target at the seeker is equ.i to that of a
designated cloud. The approximate spectral attributes of the cloud are
calculated for wavelengths greater than 1.8 um.

INPUT: LOCNES II will accept as input the target's spectral radiant intensity
(ký,/(sr-oicron)) or the band-average radiant intensity (kw/sr) with any of the
following options for wavelength intensity:

- A user-defined spectral distribution;

- A blackbody spectral distribution; or

- A spectral distribution which varie3 as the inverse square of the
wavelength (used only for program verification).
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Also, an approximate model for the target's aspect angle dependent IR
signature may be selected as an option. For this case, the band average
radiant intensity (kw/sr) and either the equivalent blacxbody temperature or
the normalized spectral distribution is input at nose-on, broadside, and

tail-on aspect angles.

Meteorological condition options can be set by the user. One combination of
the following atmospheric and haze models (the model atmosphere and haze data
are contained in the LOWTRAN 6 program) must be selected:

Model Atmospheres Haze Models
Tropical Rural
Midlatitude Summer Maritime
Midlatitude Winter Urban
Subarctic Winter Tropospheric
Subarctic Summer Advection Fog
1962 U.S. Standard Atmosphere RadiLtion Fog
User Defined Radiation Fog
Any one of the first six
models modified to be
compatible with actual
observations.

In addition, the user specifies the sea level visual range (visibility) and
may specify the temperature, pressure, and water vapor density at any specific
altitude. The model atmosphere is then modified by multiplying the standard
water vapor density selected by the user to the standard water vapor density
given by the atmospheric model. The same procedure Is applied to the
pressure. The temperature, however, is scaled by adding a constant at all
altitudes: the difference between the input temperature and the temperature
given by the model atmosphere. This scaling procedure preserves the water
vapor scale height contained in the particular model chosen and preserves
hydrostatic equilibrium.

OUTPUT: The program output consists of a summary of the input data followed
by either 1) IR lock-on ranges displayed at various elevation aad azimuthal
angles, or 2) IR lock-on ranges displayed at various offsets of a target
aircraft relative to a fixed SAM site. In addition, quantitative validation
of the scaling law for IR lock-on ranges may be provided in terms of the
percentage difference between the IR lock-on ranges determined by the program
and those determined by the scaling law.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storage: 157,696 bytes.
Language: FORTRAN 77.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source Code is unclassified.

GENERAL DATA:
Time Requirements: Compilation time: 145 seconds; Typical run time:

355 seconds.
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AFCSA/SASB
ASD/ENSSS
ASDI
BDM Corporation
Sall - Systems Engineering Division
Battelle Memorial Institute - Columbus Division
Boeing Advanced Systems
Boeing Aerospace
Booz, Allen & Hamilton
Brunswick Defense (AMTC)
Dalmo Victor Inc., The Singer Company
E-Systems, Greenville Division
ECAC
General Dynamics
General Dynamics/Convair Division
General Dynamics/Electronics Division
General Research Corporation
LTV Missiles and Electronics Group
Loral Advanced Projects
McDonnell Aircraft Company
Merit Technolcgy Inc.
NASA Lewis Research Center
Naval Air Development Center
Naval Weapons Center
Naval Weapons Support Center
Northrop Defense Systems Division
OptiMetrics, Inc.
Rockwell International./NAAO
SAIC
TRW/Military Electronics & Avionics Division
The Rand Corporation
Tracor Aerospace, Inc.
USAF ESD/ICZ
W J Schafer Associates
WL/AAWW-3
Westinghouse Electric Corporation.
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* TITLE: LOEM - Launcher Orders Evaluation Model.

DATE IMPLEMENTED: 1985

MODEL TYPE: Analysis.

PROPONENT: Vitro Corporation, 14000 Georgia Ave., Silver Spring, MD 20906.

POINT OF CONTACT: A.J. Ondrish, (301) 231-2097.

PURPOSE: LOEM is used to evaluate the capabilities of conventional STANDARD
Missile (SM) launchers for a naval AAW weapon system.

DESCRIPTION:

Qomain: Air.

•nana: Worldwide.

Environment: Naval, at sea.

Force Composition. One ship.

Scope of Conflict: Conventional.

Miss ton Area: AAW.

Level of Detail of Processes and Entities: Thir model evaluates all aspects
of a launcher's capability. The target and search radar model assumes a point
target moving in 3-dimensional space. The inputs to the target model define
initial target position at time-zero. Target speed, course, and climb and
dive angles are represented by tabular functions of time with linear
interpolation between tabulated points. Thus any flight path can be
represented. The simulated radar is reasonably assumed to scan the target.
Scan time variations of real targets are usually small and are time-tagged and
rate compensated within the radar. Measured range, bearing, and evaluation
are repre~ented in the simulation as true values corrupted by the addition of
Gaussian distributed random errors. The model ends at first missile movement;
it prepares for engagement but does not simulate the firing of the missile.

CONSTRUCTION:
Human Participation: Not required after setup.

Time Processing: Dynamic.

Treatment of handomness: Deterministic, but the radar model includes
stochastic processes for acquisition of target.

Sidedness: Two-sided.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPUT: Initial target position and other basic parameters.

OUTPUT: Dynamic simulation pri.Lzcit.
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HARDWAP AND SOFTWARE:
Computer: IBM.
Storage: N/A.
Per jLphera ls: Printer.
Language: CSMP and FORTRAN.
Dgcumentation: Notes.

8ECt3RIT CLASSIFICATION: N/A.

_ENER&AL DATA:
Data B&\se: Resident in model.

CPUILi'ne er Cyc__: Less than one minute.

Data Output Analvsis: Hardcopies available for analysis.

Freuviencv of Use: Occasionally.

Vi..ro uses LOEM in support of NAVSEA (TARTAR Program).

Comments: This simulation model has been used in the past five years to
evaluate improvements *o the SM Weapon Direction System.
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. TITLE: LOGATAK III - Logistics System Attack III.

DATE IMPLEMENTED: July 1984.

MODEL TYPE: Analysis.

PROPONENT: Defense Nuclear Agency, Theater Forces Division,
Kirtland Air Force Base, NM 87117-5000.

The BDM Corporation, 7915 Jones Branch Driv3, McLean, VA 22102.

POINT OF CONTACT: Edmund J. Bitinas (BDM), (703) 848-5246.

PURPOSE: LOGATAK III is a research and evaluation tool that can be used to
support weapon systems effectiveness and force capability and requirements in
order to assess courses of action, mix of systems, effectiveness, and resource
planning and combat development for current or new doctrine and competing
strategies in the broad areas of forces sustainability, mobilization and
interdiction survivability, and effectiveness of ground forces and their
supporting systems (airlift, sealift, ground transport, etc.).

DESCRIPTION:
Domain: A transportation network representing sea, air, or ground

transportation links and nodes.

Span: Data-driven, from global to local (division).

Environment: Data-driven, includes time of day and trafficability.

Force Composition: Individual vehicles in convoy packages. Airlift
sealift, and heliborne can also be included.

Scope of Conflict: Rear-area. Weapons represented by the effect of using
them, including persistent effects such as radiation and chemical
contamination.

Mission Area: Sustainability, mobilization, and interdiction.

Level of Detail of Processes and Entities: Vehicles as individuals grouped
into convoys (up to 99 types of vehicles), items of supply specific or by
tonnage (up to 9999 types), specific supply bases, and specific targets.
Attrition/damage is input by weapon type, and delay is input as time tc
repair/reconstitute once assets to perform the repair are made available.

CONSTRUCTION:
Human Participation: Not required. Model interruptable with scheduled

changes.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Deterministic. Random values are generated from
input distributions.

Sidedness: One-sided.

LIMITATIONS: Consumption of supplies, attacks, and loss of territory must be
pre-scripted.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Additional enhancements to railroad
movement logic for peacetime background traffic.
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INPUT: Transportation network (road and rail are available for all of Europe,
Korea, and Iran, while only railroad data bases are available for the Soviet
Union), scenario, asset stockpiles, asset consumption rates, logistics vehicle
capabilities and force size, time of movement source and destination.

OUTPUT: Printed listing of resource and network utilization, supply
availability, and fczce arrival rates. Postprocessor graphics for dynamic
measures.

HARDWARE AND SOFTWAR•
Comnuter: Any VAX/VMS or IBM PS/2 version available.
Storage: 1 MB.
Peripherals: Printer and hard copy graphics.
Languace: FORTRA14 with DISSPLA graphics.
Documentation: User's manual and internal code documentation.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: One to three man-months.

CPU time per cycle: Depends on scenario and scale; typically one to eight
hours for entire run.

Data Output Analvois: Pastprocespor provides graphics as well as raw data
output.

Freguencv of Use: One to three studies per year.

Users: U.S. Army Logistics Center and The BDM Corporation.

Comments: None.
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TITLE: LOGNET - Logistics Data Network.

41 DATE IMPLEMENTED: July 1987 (Interim System).

MODEL TYPE: Analysis.

PROPONEN', U.S. Army Logistics Evaluation Agency, Logistic Plans and Analysis
Div.%sion (LOEA-PL), New Cumberland, PA 17070-5007.

POINT OF CONTACT: Mr. Michael G. Rybacki, (717) 770-6654, AV 977-6654.

PURPOSE: LOGNET is used primarily to assess materiel requirements and
shortfalls of theater-level operation plar,-. It determines the EOH status of
units in ý. force list and calculates an ec±o.ýp4ment redistribution plan to
improve ZOH status. LOGNET also calculates sustaining requirements and
shortfalls for the force over time.

DE SC IRIPTIO2N :
Domain: N/A.

Span% Theate~r-level aggregation for sustainment.

En irornfen~t: N/A.

Force RComnosition: Army units.

",colie of Conflict: Conventional warfare.

Mif~n ra Materiel coursa-of-actiori assessment driven by major end item
equipmn~et densities.

va~l o Deailof Processen~ and Entities: LOH status and redistribution
ace determ~ined an a unit basis. Sustainment is computed in five-dayI , increment~s beginning at d+000. Requirements and shortages are recorded by
line item number and NSN for m~.-jor end items, by standard study number and DoD
Ammuunition Code for az¶munition, and by NSN for secondary items and bulk
petroleum.

l2ifia Participation., Required fcr selection of parameters and processes.

T;rre Prcsil Dynamic, time-step in five-day incremients.

Treatment of Randomness: Deterministic using expected rates.

Sidedness: one--sided.

LI1MITATIONS: liltierirt, System ~.s limited to assessment of major end items of
eqjuipment, conventi.)-iial ammunition, bulk petroleum, arid secondary items
(identified as critical. spare and repair parts in support of major end Items
on critical items lists).

PLANNED IMPROVEMENTS AND MODIFICATIONS: Full operational capability, which
-'Ill include all classes of supply, is planned as an integral function within
t a Army WWMC".S Information Sylstem.

INU.:T'me,-Phased Force Deployment List, materiel replacement and
cc:\sk iption rates, and Total Artiy Equipment Distribu.tion Plan.

OUTPUT: Pri~ntotits and screen -.2isplays of time-priased materiel requirements
arid shortages. .Redistri~bution plan -'s available on magnetic tape.
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HARDWARE AND SOFTWARE:
Computer: VAX computer with VMS operating system. Note that LOGNET

functions in a dedicated machine environment.
Storage: N/A.
Peripheral3: N/A.
Lanquaqe: Pascal, COBOL, VAX-II Macro ASSEMBLY, and Ada.
Documentation: In accordance with DoD Instruction 7935.1.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Base: Three to seven days after receipt of data files.

CPU time Per Cycle: Depends on size of force list and selection of critical
items lists.

Data Output Analysis: Hardcopies of output reports. Limited capability for
ad hoc query and tailored reports.

Frequency of Use: Varies by site.

Users: HQDA ODCSLOG, HQ FORSCOM, HQ USAMC, USALEA, and USAMC-LPSA (host
site).

Comments: System operates on a dedicated secure computer network.
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' TITLE: LOWTRAN 7.

DATE IMPLEMENTED: February 1989.

MODEL TYPE: Analysis.

PROPONENT: Geophysics Laboratory, Atmospheric Effects Branch,
Hanscom AFB, MA 01731-5000.

POINT OF CONTACT: Maj Greg J. Donovan, 697-5793.

Model available from National Climate Center, NOAA, Environmental Data
Services, Federal Building, Asheville, NC 28801, (704) 259-0682,
Ms. Yoland Goodge.

PURPOSE: LOWTRAN 7 calculates atmospheric transmittance and radiance, solar
and lunar radiance, direct solar irradiance, and multiple scattered solar and
thermal radiance averaged over 20 1/cm intervals.

DESCRIPTION:

Domain: Air.

Span: Global.

Environment: Profiles for 13 minor and trace atmospheric gases.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: Individual band models for H20,
03, N20, CH4, CO, 02, C02, NO, N02, NH2, NH3, and S02.

CONSTRUCTION:
Human Participation: Required for some parameter inpvts.

Time Processing: Stati-c.

Treatment of Randomness: Deterministic based on user inputs.

Sidedness: One-sided.

LIMITATIONS: Not all atmoispheric gases are considered.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Unknown.

TNPUT: User choice of gas, path length, and wavelength.

OUTPUT: Computer printouts, plotu, and raw data.

HARDWARE AND SOFTWARF:
Computer: Available in several versions, compatible with most

mainframe cz'mputers. ONTAR Corporation, 129 University
Road, Brookline, MA 02146, produces PC version validated by
Geophysics Lab for IBM Pg/XT/AT, 80386, or compatible
computer.

Storage: N/A.
Karitphurals: N/A.
1,epa 1.aqe* N/A.
Documentation; N/A.
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SECURITY CLASSIFICATION: Unclassified,.

GENERAL DATA:
Data Baset N/A.

CPU time Per Cycle: Unknown.

Data OutQut Azalysis: NIA.

Frequency of Use: Sporadic; baged on study demand.

Ueers: Numnerous govermn.ent agenciee, research groups, and laboratories.

Cofments: N/A.
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S TITLE: LPXMED - External Logistics Processor, i4edical :Module.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis (but can be used as an exercise driver).

PROPONENT: Studies, Concepts, and Analysis Division, J-4, The Joint Staff,
The Pentagon, 2E827, Washington, DC 20318-4000.

POINT OF CONTACT: CDR J. Eller, commercial (703) 695-9234.

PURPOSE: LPXMED is designed as a logistics course of action analysis tool.
It is used to observe the performance of available medical logistics networks
under varying conditions and compare alternate courses of action.

DESCRIPTION:
Domain: Theater medical logistics functions. Land, sea, and air evacuation

assets. Medical facilities from any nnd all services can be represented.

Span: LPXMED can accomodate any scale, from one medical facility to a
theater network.

Environment: LPXMED is independent of terrain and weather although it Uan
simulate different terrain types and their restrictions on patient evacuation.
The evacuation routes can surface and/or air routes.

Force Composition: Each module of LPX will represent those forces
appropriate to its logistics function; i.e., LPXMED (the medical module) will
portray the medical network in the given scenario. LPX in a one-sided model
although either side can be played.

Scope of Conflict: LPXMED is flexible enough to represent conventional
and/or NBC issues.

14iasion Area: LPXMED is designed to simulate all medical procedures as
defined by doctrine. This is to include patient treatment procedures, trýeatar
usages, multiple types of evacuation assets.

Level of Detail of Processes and Entities: The lowest entity modeled I, a
single patient, physician ambulance, or evacuation helicopter. The processes
within LPXMED (triage, treatment, evacuation) affect a patient or 7roup of
patients.

CONSTRUCTION:
Human Participation: Is not required but the model is intzruptable for

reviewing and possible change of the data set.

Time Processing: LPXMED is a dynamic, time-stepped model, The time-step ii•
variable through user input.

Tfreatment of Randomness: In LPXMED, patient casualty severlt-,, initial
entry time of the patient in the medical network, are some of the factors that
are determined stochastically by a Monte Carlo determinst.on.

Sidedness: One-sided model.

LIMITATIONS: The length of an IPXMED run i3 limited Dy thL availabln computer
memory.

INPUT: LPXMED takes an input TPF'DD data (such as unit type, unit arrival
times), medical unit cha'acterivtico, oausalty treatmnent data from the DEPMEDS
data base, evacuation as:'et characteristics, medical network information.
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OUTPUT: Produces printouts of network bottlenecks, facility, evacuation
asset, treater type, and supply type usages by time and achelon.
Postprocessor provides graphical view of above raw data.

HARDWARE AND SOFTWARE:
Computer: Designed to run on an IBM PC (or compatible) under the DOS

operating system.
Storage: Minimum of 3 Megabytes of hard-disk space (scenario

dependent). Works best wit% a minimum of 2 Megabytes of
extended memory.

Peripherals: Requires an EGA or VGA monitor. To print out the reports of
graphs from the postprocessor, a dot-matrix (EPSON
compatible) printer is required.

Language: LPXMED is mritten entirely in "C" language.
Documentation: Extensive in-code documentation in addition to a user's

guide and system's manual. Also provided is a tutorial that
leads a new user through three situations and provides a
detailed description of possible Gteps (on-screen data
modification) to solve them.

SECURITY CLASSIFICATION: LPX is an unclassified model.

GENERAL DATA:
Data Base: All modular componants of required data exist in the default

data base. To modify this data to suit a particular scenario would take one
week.

CPU time per Cycle: Dependent on scenario size at.d hardware configuration.
A small scenario (tutorial) takes 10 seconds of CPU time per 24 hours of
simulation time.

Data Output Analysis Postprocessor produ.es hardcopies and charts of raw
data to assist the medical planner in analysis.

Frequency of Use: LPXMED (version 1.0) was fielded on . Hay 1991.
Currently briefing and training potential users. Anticipate usate to ba
scenario dependent.

L3erp: Potential user- are lcgistica planners both at the CINC and the
servicu levels.

Comments: LPXMED is currently being linked to TACWPP. The casuRI.u ns
resulting from :his combat model (or any other) v.t•ll e used tý. cerive the
casualties that are inpucs to the medical model. A postprcerqsor to LPXMED
will allow the model to scan a TPFDD extract and automat., liy build the
medical network of the 9iven scenario.
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TITLE: LRSAMP - Long Range Strategic Appraisal and Military Planning System.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Strategic Plans and Policy Directorate (J-5), The Joint Staff,
The Pentagon, PRm 2E949, Washington, DC 20318-8000.

POINT OF CONTACT: Dr. Jeffery Milstein, (703) 695-0025.

PURPOSE, LRSAMP is used primarily to analyze, forecast, plan, and provide
decision support capabilities for satisfying long-range (out to 20 years)
goals. These analyses help produce JSPS documents and aid the strategic
planner in choosing appropriate strategies to meet U.S. national strategic
goals.

DESCRIPTTON:

Doma!n: Strategic assessments and military planning.

Span: Global and regional.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: Plans and policy.

Level of Detail of Processes and Entities: Countries and regions.

S CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time ProcessiMn: Dynamic, time-step and event-step. Progresses through
events at a user-specified ration of exercise time.

Treatment ok Randomness: Deterministically based on planning concepts and
rules.

Sidedness: N/A.

LIMITATIONS: Bounded domain of proposed strategic plans and programs.

PLANINED IMPROVEMENTS AND MODIFICATIONSt Prototype under development.

INPUT: A user-created event (question), one strategic goal, anid ore regicn of
the world.

OUTPur: Graphics-based output charts and diagrama of military strategies and
impacts of in.ilitary strategies on zpecific guals.

HARO•A"_AE AND SOFTWARE:
Ce__put_•: Designed to run or. a SUN microcomputer with UNIX operating

system.
StozaCF: N/A.
Perivher?.: , One p'in.r and one color mcnitor.
LanQuage: '7C" and FORTRAN.
Documentation: i:rellminary user requirements, system data flow diagrams,

system analytical tools report.
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SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:0
Data Base: Large historical data bases as wall as current data CPU times

per cycle.

CPU time per Cycle: N/A.

Data Output Analysis: N/A.

Freguency of Use: N/A.

Users: J-5 Strategy Division.

Comments: LRSAMP will be built on existing components of the Future options
Research Execution for the Computer Analysis of Scenario Tracing and
Simulation (FORECASTS) system. This task is establishing a plan for the
development of an LRSAMP system by determining system requirements through
prototyping. The prototype system is being developed through the use of an
expert system shell, NEXPERT Object. Additional statistical and decision
analysis tools are being investigated to meet J-5 Strategy Division
requirements.
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, TITLE: LTM - Laser Threat Model.

DATE IMPLEMEN.TE: July 1987.

MODIEL TYPE: Analysis.

PPR'2POt'?T:

POINT QF?_QNTACT. SURVIAC 1513) 255-4840, AV 785-4840.

P PSES: LTN] is used to aesess the damaging effects of high or low powered
.aser weapons against a dynamic airborne target.

P/ .IPTION:
p.i g-,Lj: Air and land.

SIi_: .ndividual.

Environmrent. Terrain relief.

Oqrce Compto~g!i!: Element.

SoCko afConflict: Conventional, directed energy weapon.

j~ifl 'ia, N/A.

nl of D1eail._of Processe, and Entities: LTM simulates both low and high
power laser weapons, laser propagation and attenuation effects, probabilistic
terrain, and a variety of visibility conditions (day, night, fog, and
temperature). LTR considers eadar clutter, ground and airborne target
signatures (infrared, visual, radar), terrain and sky background, and sensor
damage.

.;mall, Parti1cipatiori: Not required.

Time Proccssiyq:

qtmient of • Randomness: Stochastic, Monte Carlo and deterministic modea.

Stdedns_. One-sided.

JLIMITATLONS: LTM does not simulate battlefield obscurity due to dust or smoke
and it does not simulate terrain masking.

PANNED TMPROVEMENTS AND MODIFICATIONS. None at preseant.

INPUT: LTM requires sensor, fire control, pointing, tracking, and firing data
for the laser weapon system and environmental data on atmospheric visibility
and terrain.

OUTPUT: LTM generates friendly airctaft success/failure and survival/death
probabilities and a report cf laser effects for each system, subsystem,
component, accumulation point, and failure mechanism. Detailed output
includes a runstream of all major variables and all random seeds used.
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HARDWARE AND SOFTWARE:
Computex•: VAX with VMS.
Storace: 2.3 MB.
Perinph,ýra s:

___nae: FORTRAN 77.

,,'.Mer.tation: LTM Data Base Specification, LTM Functional Description
Manual, LTM Installation Guide, LTM Programmer's Manual, and
LT4 User's Manual.

SECURITY CLASSIFICATION; Unclassified.

GENERAL DATA:
Data Base:

CPU time per Cycle:

Da " Outpyt Analysis:

Freauency of Use:

Users:

Comments: Code and documentation can be obtained from SURVIAC.
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TITLE: LWLCCM - LWLC/ASPJ Campaign Model.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: Bill High, ITT Avionics Division, (201) 284-2870.

PURPOSE: Deterministic one-on-many of A/C penetrator vs. ground based SAM
weapon systems.

DESCRIPTION: Model computes cumulati.ve survivability as function of
penetrator sortie parameters (including ECM) and threa. laydown and
characteristics.

INPUT: Penetrator: RCS, flight path, ECM type and parameters SAMs: radar
(track) parameters, weapon kill parameters.

OUTPUT: Penetrator survivability.

HARDWARE AND SOFTWARE:
Computer: SEL; Suurce program on mag tape.
Storage: 5K Bytes; memory requirements: minimal.
Language: FORTRAN 4 (SEL).
Documentation: Technical. Memoranda.

SECURITX CLASSIFICATION: Program without input data is unclassified; input
data is Secret.

* GENERAL DATA:

Data Base: Typical data preparation is 5 minutes.

CPU time per Cycle: 5 minutes on SEL computer.

Comments: Status of Model - completed, debugged; full verification and
validation done.
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TITLE: MABS-EX - Mixed Air Battle Simulator - Extended.

DATE IMPLEMENTED: Unknown.

MODEL TYPE: Analysis.

PROPONENT: USCINCPAC Staff (J55), Box 15, Camp P.M. Smith, HI 96961-5025.

POINT OF CONTACT: Mr. Ronald H. Uyehara, (808) 477-6467, AV (315) 477-6467.

PURPOSE: MABS-EX examines the effectiveness of an integrated air defense to
evaluate force capabilities and develop force requirements. MABS-EX is used
to study factors that influence the effectivenese of air defense systems. The
model permits varying the numbers, locations, and -haracteristics of radars
SAM sites, AR guns, short-range SAMs, interceptnrs, bombers, ordnance, and
noise-Jamming equipment. The effectiveness of an air defense system is judged
based on its ability to inflict damage on the enemy and prevent damage to
itself.

DESCRIPTION:
Domain: Air. MABS-EX models the airspace needed to simulate an air attack

on an air defense system. The geographical area that can be treated is
limited only by the extent to which th3 earth's surface can bs approximated by
a rectangular coordinate system.

Span: Local and regional. Larger simulations are limited by the number of
entities that can be represented. Position errors caused by projecting
entities from a spherical surface onto a planar surface aiso limit MABS-EX
applications above the regional level.

Environment: A smooth earth's surface is assumed with limited capabilities
to model radar masking. Angle-to-mask, range-to-mask, and masking sector are
the only radar masking parameters.

Force Composition: Larg3 air attacks directed against an air defense

network.

Scope of Ccnflict: Conventional.

Mission Area: Air defense.

Level of Detail of- Processes and Entities: Individual aircraft or multiple-
aircraft tracks. Individual radars and SAM sites. Attrition is bilateral.

CONSTRUCTION:
Human Participation: Not required.

Time Processingi Dynamic, event-step.

T~r:eqtment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetric (one side nonreactive).

LIMITATIONS: Numbers and types of aircraft and SAM sites are limitea; ECM is
not modeled; flat earth is assumed for navigation.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None cirrently

INPUT: Numbers of radars, SAM sites, interceptors, bombers, and tankers of
each type; effective ranges and pKs for weapons such as SAMs, AF. guns, and
air-to-air missiles; radar ranges or a listing of "detect/leave" events
generated outside the model (see description of MPRES model); terrain masking
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(range to and height of nearest obstacle); speeds and ranges of bombers;speeds and fuel consumption rates of interceptors; bomb damage potential
(number of bombs, type of target, and expected CEP); IFF characteristics(probability of correct identification and probability of misidentification);and fire control delays and failure factors.

OUTPUT: Damage to each type of aircraft (number killed or damaged by eachground-to-air and air-to-air weapon system); damage to ground targets
(fraction of each ground target surviving); summary of damage by each SAMsystem type; numbers &nd types of bombers surviving and used in each computer-
generated attack wave; numbers of interceptors on the ground, assigned, inmaintenance, attacking, 4nd returning to base versus time for all attack
waves.

HARDWARE AND SOFTWARE:
ComPuter: Wang VS6OB (OS 6.4); currently being rehosted to SUN 3/260

system.
Storage: 10 MB.
Peripherals: Interactive terminal, printer.
Lanauaae: FORTRAN IV.
Documentation: User Manual available.

SECURITY CLASSIFICATION: Unclassified.

GENFRAL DATA:
Data Vase: 2 to 3 man-months.

CPU time per Cycle: 2 to 60 minutes.

Data Output Analysisj: Varlable.

Frequency of Use: As needed.

Users: USCINCPAC; U.S. Forces Japan; Combined Forces Command, Korea; Japan
Self Defense Forces.

Cmouents: An attempt to rehost this model to the VAX 8650 was unsuccessfulbecause the bit-packing scheme of the MABS-2X ip incompatible with the VAXrepresentation of intege'-s. See the Planned Modifications section above.
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TITLE: MACATAK - Maintenance Capabilities Attack Model.. DATE IMPLEMENTED: 1979.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army TRAC-LEE, ATTN: ATRC-LF, Ft. Lee, VA 23801-6140.

POINT OF CONTACT: Bruce Lasswell, (804) 734-1050/3449, AV 687-1050/3449.

PURPOSE: MACATAK is an operations support tool that measures the
survivability and vulnerability of division-level maintenance elements in
conventional, chemical, and nuclear environments. The model assesses the
effectiveness of the maintenance system as it experiences attacks both on end
items it supports and on the system itself.

DESCRIPTION:
Domain: Land.

Span: Variable.

Environment: N/A.

Force Composition: Primarily division-±evel maintenance elements.

Scope of Conflict: Conventional, chemical, and nuclear.

Mission Area: Maintenance system.

Level of Detail of Processes and Entities: The maintenance system and the
end items it supports can suffer attrition. End item types come into the
system due to combat damage and RAM. End items wait in queues for parts,
skills, and equipment, and the waiting time is used in the computation of
maintenance turnaround time (TAT). Maintenance TAT is assessed for each end
item type as a function of waiting time and repair time.

CONSTRUCTION:

Human Participation: Not required--scheduled changes.

Time Processing: Dynamic, event-7tep.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: One-sided.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Number and type of equipment in each using unit; number and MOS of
maintenance personnel; inventory of DX components at each maintenance
activity; equipmeznt usage rates and failure rates; maintenance action
information such as time to repair, frequency of occurrence, and contact team;
time it takes for parts to arrive; and scenario.

OUTPUT: Tabular printouts of probable equipment availability; tabular listing
of equipment maintenance TAT; tabular listing of TAT broken into function
segments; and tabular printouts of queue sizes for parts, skills, and
equipment as a function of time. A binary transaction file is created for
additional postprocessing.
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HARDWARE AN") OFTWAR•:
Congputer. %AX 11/780.
Storage: Variable.
Peripherals: Printer and tape drive.
Lanqua: FORTRAN IV, GASP IV, and FORTRAN 77.
Documentation: Maintenance SupPort Study for INFS, March 1980; Users'

Manual for MACATAK, March 1980; and Programmers' Guide for
MACATAK, March 1880.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: Varies.

Data Output Analysis: One to four weeks.

Frequency of Use: As needed.

Users: Proponent, U.S. Army Ordnance Missile and Munitions School, U.S.
Army Logistics Center, and BDM Corporation.

Comments: MACATAK was created using the Models of the Army Worldwide
Logistics System (MAWLOGS).
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TITLE: MACRO.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: Vector Research, Incorporated, Po Box 1506, Ann Arbor, MI 48106.

POINT OF CONTACT: George Miller, (313) 973-9210.

PURPOSE: MACRO is a research and evaluation tool dealing with force
capability and requirements. It is useful for providing a setting for corps-
level studies, performing large-scale force ntructure analyses, filtering
alternative strategies prior to a detailed study, and making quick tradeoff
estimates.

DESCRIPTION:
Domain: Land and air.

Span: Theater.

Environment: MACRO represents the diurnal cycle, position preparation, and
maximum force size; the user may influence force density and maneuverability
limitations.

Force Composition: Joint and combined forces; Blue and Red.

Scope of Conflict: Conventional warfare.

MissA.on Area: AirLand Operations, including air war.

Level of Detail of Processes and Entities: MACRO is a highly aggregated
model whose corps-level structure and results are based on fi..'s to the results
of more detailed corps-level models. Forces are divided into fixed wing
aircraft, attack helicopters, artillery (with associated ammunition classes
and limits), short range anti-tank weapons, and ground maneuver forces;
representation of these forcer requires the user to translate details of
military forces and operatic-b into the abstract form required by the
mathematical models embedde. in the simulation. Forces are affected by eight
processes: arrival, commitment to corps areas from theater rear, intersector
transfer, movement within corps areas, attrition, retirement from corps areas,
reconstitution, and repair.

CONSTRUCTION:
Human Participation: Not required; schedul.ed changes are allowed.

Time Pro'-essing: MACRO is a dynamic model that consists of a set of linked
differential equations describing the trajectory of campaign results over
time; the equations are solved by Runge-Kutta techniques.

Treatment of Randomness: Deterministic--employs differential equations to
approximate ewpected campaign results over time.

Sidednee.-k% Two-sided and almost symmetric (Blue can conduct nonlinear
operations; Red cannot).

LIMITATIONS: Because MACRO is fitted to the rest'its of more detailed models,
it requires review of fitted parameters and sometimes model equations in the
light of the forces, weapons, and tactics to be studied. In addition to
refitting parameters to more recent corps-level results, methods of updating
some fitted coefficients (based on age of technology considerations) have been
developed in order to represent new weapons or tactics.

* M-5



PLANNED IMPROVEMENTS AND MODIFICATIONS: MACRO fits are periodically updated
as new detailed model results become available. Other enhancements are made
as needed to support specific study requirements.

INPUT: 1) initial values of the state vector; 2) theater-level data, much of
which is used by the algorithms governing commitment of forces; 3) corps-level
performance and tactical data, including data describing the fit to more
detailed campaign models; and 4) data describing force arrivals.

OUTPUT: 1) a periodic situation display in each corps, describing
allocations, strengths, and attrition of forces by type; force transfers by
type; FLOT positions, separation, and movement rates; total force in theater
reserve, reconstitution, and repair; and selected effectiveness measures;
2) a periodic displiy of the state vector in each corps; 3) a periodic summary
of air war allocations, kills, losses, and selected effectiveness measures;
4) a periodic summary of replacement pools and repair queues in each corps;
5) a periodic summary of intersector transfers of forces and ammunition; and
6) a cumulative trace of kill attributions by corps sector. Output frequency
is controlled by the user.

HARDWARE AND SOFTWARE:
Computer: MACRO runs on CDC, IBM, and Amdahl mainframe computers,

Concurrent and DEC minicomputers, SUN workstations, and
IBM-PC micro-computers under a variety of operating systems.

Storage: Between 420,000 bytes and 1,500,000 bytes, depending on the
size of the region being played and the computer used.

Peripherals: No special peripherals are required.
LanQuage: Transportable FORTRAN.
Documentation: User's Manual, unpublished user's technical notes.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: One- or two-persnn days for application of the model with an

existing fit; significantly more time to refit to new detailed model results.

CPU time per Cycle: Between five minutes and 30 minutes for a 30-day war,
depending on the number of corps sectors played and the computer used.

Data Output Analysis: A few minutes to a few hours are required to analyze
the output for a 30-day war.

Fre•quency of Use: Several studies per year.

Users: SHAP2 Technical Center (STC); Defence Operational Analysis
Estaolishment; IABG, Trier; Vector Reaearch, Incorporated.

Comments: Original fit was based on results of STC's Armour/Anti-Armour
Study of the NATO Central Region using the highly detai]e1 VECTOR-2 campaign
model. Subsequent updates to fitted parameters have been based on a variety
of studies or specific refitting efforts using results from the ALB-XMOD and
VECTOR-3 models.
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TITLE: MACRO 2 - Model of Aggregated Central Regional Operations.. DATE IMPLEMENTED: 1907.

PROPONENT: SHAPE Technical Centre, PO Box 174, 2501 CD The Hague,
The Netherlands.

POINT OF CONTACT: T. Langsaeter, Commercial 070-3142303, IVSN 257-2303.

PURPOSE: MACRO-2 is used in the context of dynamic analysis of arms control
options for preliminary quick assessments of force capabilities under
different assumptions of force reductions.

DESCRIPTION: MACRO-2 is a two-sided aggregate, representation of conventional
land combat in the NATO Central Region (also a Southern Region version has
recently been developed). Structurally, the model is a set of difference
equations describing changes in force strengths in various corps areas, FEBA
positions and velocities, cumulative commitments, losses, etc. The forces in
MACRO-2 are divided into OAS-aircraft, helicopters, artillery and ground
forces not otherwise broken out. Forces may be at two distinct depths within
a corps area, or may be behind the corps areas. Forces are affected by six
processes including arrival, commitment to corps area, attrition, retirement
from corps areas, reconstruction of retired forces and repair of kills.
Deployment of forces from regions and allocation of air support is automated
according to a 'preselected concentration points' versus 'cohesive defence'
philosophy.

CONSTRUCTION:

Human Participation: Not permitted (close loop simulation).

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: MACRO-2 has to be calibrated to the reqults from more detailed
models (IDAHEX wargame results), hence new calibration is necessary when
different force structures and different tactics are introduced.
Representation of air-ground combat is rudimentary, and the air-air combat is
not modeled.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT:: Scenario data like: ir' place forces, reinforcements, availability
times, main axes of attacks, etc., and corps level performance data like
attrition coefficients, terrain and defence preparation, characterization,
reconstitution times, etc.

OUTPUT: Computer printout with a tabular summary of the situation printed at
user selected intervals (typically once a day).

HARDWARE AND SOFTWARE:
Computer: CYBER 840 under NOS VE IBM PC AT, IBM P52 or equivalent

under MS-DOS.
Storage: 250K for the PC version.
Peripherals: Pri'ter (preferably with 14' paper).
Language: FORTRAN V.
Documentation: Under preparation.

SECURITY CLAS!;IFICATION: Unclassified.
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GENERAL DATA:
Data Base: Calibration can take one to two monthu, and rest of data base

less than a week.

CPU time ner Cycle: Less than 15 seconds on P52 (6 hour cycles).

Data Output Analysis: One day or less.

requency of Use: Variable.

Users: SHAPE Technical Centre; Defence Operational Analysis Establishment;
Industrieanlagen-Betriebsgesellshaft mbH Trier.
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TITLE: MADMM - Minefield Attrition and Delay Mobility Model.. DATE IMPLEMENTED: April 1991.

MODEL TYPE: Analysis.

PROPONENT: Commander and Director, US. Army Engineer Waterways Experiment
Station, ATTN: CEWES-GM-L, 3909 Halls Ferry Road, Vicksburg, MS 39180-6199.

POINT OF CONTACT: Dr. John V. Farr, 601-634-4144.

PURPOSE: The MADMM is a research rnd evaluation tool to support weapons
system analysis and development for combat engineering equipment, analyzing
the synergistic effects of covering fire and minefields, and breaching
tactics.

DESCRIPTION:

Domain: Battalion size engagement area.

S pan: Individual.

Environment: Limited terrain representation.

Force Composition: Combined armor and engineer vehicles.

Scope of Conflict: Conventional weapons.

Mission Area: Mobility, countermobility, and survivability missions.

Level of Detail of Processes and Entities: The model represents individual
vehicle response.

* CONSTRUCTION:
Human Participation: Not required for mudel operation.

Time Processing: Dynamic, time- and event-stepped.

Treatment of Randomness: Uses stochastic techniques for probability of
detection, probability of kill, mine encounters, and indirect fire with Monte
".arlo determination of results.

Sidedness: Two-sided, asymmetric.

LIMITATIONS: Limited to battalion size with four companies. Very general
representation of terrain.

PLANNED IMPROV7EIMENTS AND MODIFICATIONS: None.

INPUT: Model has a graphics preprocessor to aid in input development. Data
needed includes ph and pk for various mines against vehicles and breaching
equipment.

OUTPUT: Output is in tabular form.

HARDWARE AND SOFTWARE:
Computer: IBM PC or compatible. Best if run on an 80836 machine.
Storage: Executable, source code, and data files are approximately

0.5 megabytes.
Peripherals: Minimum requirementsi EGA monitor and a mouse.
Language: C and FORTRAN.
Documentation: User's guide and methodology is contained in a WES Report.
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SECURITY CLASSIFICATION:

GENZRAL DATA:
a.ata Base: Mainly vehicle and mine properties.

CPU tima per Cycle: Depending upon computer and sc-enario, typically one
minute of CPU time per repetition.

Data Output Analysis: Output results are written to ASCII files for further
analysis.

Frequency of Use: Presently in final stages of development and thus has not
been distributed.

Users: WES, U.S. Army Engineer School, and others interested in mine
warfare effects.
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TITLE: MAM - Maritime Analysis Model.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis, training, and education.

PROPONENT: Force Structure, Resource and Assessment Directorate (J-8), Joint
Staff, Politico-Military Assessment Division (PMAD), The Pentagon, Room 1D929,
Washington, DC 20318-8000.

POINT OF CONTACT: CDR Craig Perry, AV 225-2020, Commercial (202) 695-2020.

PURPOSE: Training and eaucation; seminar exercise driver.

DE•SSCRIPTION:

Domain: Air, sea.

Span: The Maritime Analysis Model (MAM) is designed to simuli4te global and
regional naval movement, detection and combat.

Environment: MAM can be used with or without any type of map and counters
to echo the model's automated movement and positioning of forces.

Force Composition: Combined, Joint, Air/Naval. Units represent individual

platforms.

Scope of -onflict: Conventional warfare.

Mission Area: Sea control, surveillance, loading/unloading of cargo,
transiting.

Level of Detail of Processes and Entities: One or more individual units
(ships, aircraft, or subs) are placed in groups for movement, detection, and
combat actions. The detection and stealth values of the group's units are
aggregated and used in conjunction with the speed of the group to determine,
through a random search procLss with the exact locations of groups within an
area unknown, the probability of detection of enemy groups. Given a
successful detection, a group will engage another in combat. Combat is
adjudicated by each platform in the attacking group firing its appropriate
weapons at units in the defending group. Units in the defending group are
capable of defeating incoming missiles, and ara then capable of launching a
counter attack.

CONSTRUCTION:
Human Participation: Not required, although recommended before and or

during each game turn.

Time Processing: Dynamic, time-stepped.

Treatment of Randomness: Stochastic, direct computation.

Sidedness: Two-sided.

LIMITATIONS: Random search process assumes no search plan, and no definitive
location of groups within an area. Detections cannot occur across area
boundaries.

PLANNED IMPROVEMENTS AND MODIPICATIONS: Investigating the use of a
rule-based, manual procedure for campaign actions, while adding morc C.aail
and accuracy to the engagement portion.
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HARDWARE AND SOFTWARE:
Computer(OSI: IBM PC 286, 386 or compatible; MS-DOS.
Storage: 1.6Mb RAM is the minimum memory configuration; (640Kb base,

1 Mb extended).
Peripherals: 1 printer, will run faster with math co-processor, but not

required.
Language: ADA.
Documentation: None.

SECURITY CLASSIFICATION: Unclassified model; data bases ma,' be classified.

GENERAL DATA:
Data Base: Most data bases can be built in a day.

CPU time per Cycle: Depends on the speed of the macLine, and the number of
engagements to be processed; normally from one to five minutes.

Data Output Analysis: Output is generated in a status report format for
each group. An account of each weapon launching in each engagement is also
listed. Option also available to produce a detailed "debug" version of output
report.

Frequency of Use: Used occasionally by various groups listed below.

Users: J-8, SHAPE Technical Center. Joint Warfare Center, National Defense
University, Canadian Forces Staff Colleg3, SACLANT, USLANTCOM.

Comments: The model is young, and considered to be in a prototype stage.
Continually updated based on requirements of J-8/PMAD.
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TITLE: MAPS - Mapping Analysis Propagation System.. MODEL TYPE: Analysis, Training Tool.

PROPONENT: USA CECOM Center for Signals Warfare, AMSEL-RD-SW-TRF, Vint Hill
Farms Station, Warrenton, VA 22186-5100.

POINT OF CONTACT: Michael F. Davis, AV 229-7.ý29, Commercial (703) 349-7329.

PURPOSE: MAPS is primarily used to analyze and graphically display the
performance of IEW equipment and sensor plicement of Army systems.

DESCRIPTION: MAPS is a static model that enables the user to model the
propagation performance of any IEW system (RED/BLUE). The parametrics of the
IEW system is supplied by the user; i.e., antenna height, power, frequency,
etc., and placed by lat/lon on a map or area of concern.

Span: Accommodates any theater depending on the data base information; data
base of IEW equipment is in preparation stage.

Environment: Models IEW equipment with respect with DTED (Digital Terrain
Elevation Data) and environment conditions; i.e., sun flux, permitivity,
humidity, and weather.

Force Composition: Blue and Red IEW equipment. (Ground arid Airborne).

Mission Area: Conventional Intelligence Electronic Warfare.

Level of Detail of Processes and Entities: IEv equipment when modeled shows
a variety of graphic displays with map overlays and the performance of one or
many IEW assets. Some examples of the type of detailed displays are terrain
overlays, Circular Error of Probability, Time Difference of Arrival,
Differential Doppler, Line of Sight, and Propagation performance of the IEW
systems in HF, VHF, environments.

CONSTRUCTION:
Human Participation: Presently the parametrics of the IEW equipment are

typed into a forms based database. Future enhancements are to let the user
pick the NIA (Named Areas of Interest) and TIA (Target Areas of Interest) and
the placement of the IEW assets will automatically be placed in the tactical
positions based on slope, weather, echelon priorities, and elevation.

LIMITATIONS: MAPS is limited to the availability of DTED from DMA.

If DTED is not available, then a smooth earth algorithm is used.

INPUT: IEW sensor characteristics.

OUTPUI: Screen Display, color hardcopies and viewgraphs.

HARDWARE AND SOFTWARE:
Computer: DEC Vaxstation 31XX (VMS), SPARCstation 2, (UNIX), and

Hewlett Packard 9000/730, (UX).
Storage: 200 megabytes of disk and 5 megs of memory minimal.
Language: C and Fortran.
Peripherals: Optional Printer Output.
Documentation: None.

SECURITY CLASSIFICATION: Unclassified without data.
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GENERAL DATA:
Data Base: Preparation time is dependent on the number of entities neededto model the scenario. For example, one-on-one IEW asset will take

approximately 5 minutes set up time.

CPU time Der Cycle: VAX3tation, 3.5 minutes, SPARCstation 45 seconds,Hewlett Packard 15 seconds for one-on-one.
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TITLE: MARGI-SIOP - Strategic Air o A:.'ociogy for Analyzing
Reliability and Maintainability Goals and Investments.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: HQ AF/LE-RD, The Pentagon, Room 4E259, Washington, DC 20330-5130.

POINT O0' CONTACT: Lt. Col. P. Aitken-Cade, HQ AF/LE-RD, (202) 697-2875,
AV 227-2875; or Jim Kerr, ANSER Inc., (703) 685-3174.

PURPOSE: MARGI-SIOP is an evaluation tool that addresses the contribution of
reliability and maintainability to the warfighting capability of nuclear
bombers (e.g., E-!; B-52). It also servea. as a valuable decision support
system for prioritizing Class IV modificm.* ons.

DESCRIPTION:

Domain: Aircraft generation and in-flight t-. target.

Span: Global.

Environment: Enemy targets and eneny threat.

Force Composition: U.S. strategic forces.

Scope of Conflict: U.S. strategic nuclear.

Mission Area: Aircraft strategic nuclear missions.

,.eel of Detail o ýo rocesses and Entities: Aircraft subsystem level.

* CONSTRUCTION:
Human Part.cipation: Required for decisions and processes.

Time Prccessinq: Event-step simulation for aircraft generation and
sequential for in-flight calculation.

Treatruent of Riad.mnqss: Stochastic, Monte Carlo for ground -ner: 'in Aad
deterministic exlc t *. alue for in-flight calculation.

Sidedness: One-sideU.

LIMITATIONS: One target only; recovery of aircraft not considered.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Extend to encompass Class V
modifications.

INPUT: Aircraft subsystem reliability, repair time, and spares availability,
and the number of work crews cipable of repairing the subsystems, In-flight
success probability by mission flight phases for subsystem failure states.

OUTPUT: Tabulation of damar;e expectancy degrade due to each subsystem.
Graphs also generated for sensi-tivi.ty analysis on subsystem reliability.

HARDWARE AND SOFTWARE:
Computer: IBM PC compatible with 512K RAM and MS DOS operating system.
Stora,'e: Two double-sided, double-density disk drives; removable hard

drive preferred.
Perip'ierals: Color graphics adapter and color monitor. Useful but not

required to have Epson FX graphics capable printer.
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Lan_ ue: Turbo Prolog 1.1, Turbo Pascal 3.0, and Microsoft FORTRAN
77, Vei'ion 4.01.

Documentation: User's 9j:ide.

SECURITY CLASSIFICATION: Unclassified, but working data base is clasfified
secret.

GENERAL DATA:
Data Base: One week.

CPU time per Cycle: Minutes.

Data Output Analysis: Immediate.

Freauency of Use: Several times per year.

Users: HQ SAC/XRRM, HQ SAC/XRTL, and various others.

Comments: Provisions for an integrated cost module to determine the
life-cycle cost of a modification. Cost module available from Synergy
corporaticn.

0
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TITLE: MARGI-TAC - Methodology for Analyzing Reliability and Maintainability

Goals and Investments for Tactical Air Forces.

DATE !MPLEMENTED: 1988.

YODEL TYPE: Analysis.

PROPONENT: HQ AF/LE-RD, The Pentagon, Room 4E259, Washington, DC 20330-5130.

POINT OF CONTACT: Lt. Col. P. Aitken-Cade, HQ AF/LE-RD, (703) 697-2875,
AV 227-2875, or Jim Kerr, ANSER Inc., (703) 685-3174.

PURPOSE: MARGI-TAC is an evaluation tool that addresses the contribution of
reliability and maintainability to warfightinq capability. It also serves as
a valuable decision support syscem for prioritizing Class IV modifications.

DESCRIPTION:
Domain: Land and air.

Span: Single base in theater.

Environment: Enemy targets, enemy threat.

Force Composition: U.S. tactical forces.

Scope of Conflict: U.S. tactical conventional.

Mission Area: Aircraft tactical air-to-ground missions.

Level of Detail of Processes and Entities: Aircraft subsyntem level.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Dynamic, event-step simulation.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: One-sided.

LIMITATIONS: One target per sortie.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Extend to encompass Class V
modifications.

INPUT: Aircraft subsystem reliability, repair time, and number of spares, and
the number of work crews capable of repairing the subsystems. In-flight
success probability by mission flight phases for subsystem failure states.
Includes Analytic Hierarchy-based model to determine probabilities.

OUTPUT: Produces screens or printouts of number of targato destroyed,
sorties, attrition, battle damage, etc. Shows relationn of measures of
effectiveness to subsystem reliability and mnaintainability. Graphs also
generated for sensitivity analysis on subsystem reliability.

HARDWARE ND SOFTWARE:
Computer: IBM AT or 386 compatible with 512K RAM and MS DOS.
Storage: Two double-sided, double-density disk drives. Removable

hard disk drive desired.
Peripherals: Useful but not required to have color graphics adapter,

color monitor, and Epson FX graphics capable printer.
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Langage: Turbo Prolog 1.1, Turbo Pascal 4.0, and Microsoft FORTRAN
77, Version 4.01.

Documentation: User's guide and annotated software.

SECURITY CLASSIFICATION: Unclassified, but working data base is classified
secret.

GENERAL DATA:
Dlata Base: Initial data ba;,e one to four weeks.

CPU time iper Cycle: Hours.

Data Output Analysis: Immediate.

Frequency of Use: Several tim~es per year.

Users: HQ TAC/SMO R&M and various others.

Comments: Provisions for integrated war reserve spares kit and life cycle

cost modules; available separately from Synergy- Corp.
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TITLE: Markov Survivability Model.. DATE IMPLEMENTED: 1980.

MODEL TYPE: Analysis.

PROPONENT: CECOM AMSEL-PL-SA, Fort Monmouth, NJ 07703-5000.

POINT OF CONTACT: Mr. Edwin Goldberg, (201) 532-3646, AV 992-3646.

PURPOSF: The Markov Survivability Model is a research and evaluation tool
that deals with combat development. It can assess the effects of design,
operational, maintainability, and repairability options on the survivability
of a system in a b&ttlefield environment.

DESCRIPTION:

Domain: A combination of any of the above.

Span: Local.

Environment: Models the survivability of any system in a battlefield
environment.

Force Composition: Component and element.

Scope of Conflict: Conventional.

Mission Area: Air, land, and sea weapons and systems.

Level of Detail of Processes and Entitiesp Systems component.

CONSTRUCTION:
Human Participation: F equired for bounding the model and determining

transition probabilities..

Time Processing: Dyna:nic, time-step.

Treatment of Randomness: Stochastic, direct computation.

Sidedngss: One-sided.

LIMITATIONS: Depends on computational determination of transition
probabilities. Analyzea one weapon system at a time.

PLANNED IMPRDVEMENTS AN LL MODIFICATIONS: None.

"'PUT. Transition rzob•.•itics; determined by experiment or analysis.

OUTPUT: Statistically analyzed data.

HARDWARE AND SOFTWARE:
Computer: Any.
Storaie: Minimum storage required.
Peripherals: Printer.
Lanquaqe: Any.
Documentation: Proceedings, 26th Annual U.S. Army Operations Resepr',h.

Symposium, AORS XXVI, 13-15 October 1987, Fort Lee, WV,
Volume III, pp. 35-49.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:
Data Base: Time needed to prepare data base depends on the situation;

typical time might be 30 days.

CPU time per Cycle: Negligible.

Data Output Analysis: Computer output is self-instructive and complete.

Frequency of Use: N/A.

Usez: CECOM, Fort Monmouth and DoD consultants.

Comments: N/A.
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TITLE: MARS - Multi-Warfare Assessment and Research System Model.

DATE IMPLEMENTED: IOC January 1992.

MODEL TYPE: Two modes: Engagement model mode and Man-in-the-Loop wargaming
mode.

PROPONENT: Naval Surface Warfare Center, White Oak Laboratory, Code D25,

10901 New Hampshire Ave., Silver Spring, MD 20903-5000.

POINT OF CONTACT: Henry C. Ng, (301) 394-3732, AV 290-3732.

PURPOSE: The purpose of the MARS simulation system is to provide a user-
friendly, battle-force level, Monte Carlo model of naval multi-warfare battle
engagements of Anti-Air Warfare (AAW), Anti-Submarine Warfare (ASW),
Anti-Surface Warfare (A.IUW), Strike Warfare (STW), Mine Warfare (MIW), and
Electronic Warfare (EW). The simulation is used to evaluate the effects of
new or existing platforms, weapons, or system capabilities, as well as command
and control concepts, in the context of multiple platform engagement level
analysis. The model is capable of simulating naval engagement situations
ranging from battle force level to low intensity conflict. This includes CVBF
(sea control, power projection and land strike attack of enemy territory),
Surface Action Group (SAO), Underway Replenishment Group (URG), and Convoy and
Amphibious Landing operations. The simulation uses generic algorithms to
model or calculate system performance based on user defined characteristics
and will provide similar fidelity to both offensive and defensive forces,
allowing analysis of forces employed in either role. To achieve this goal,
MARS provides a user-friendly Graphical User Interface (GUI), allowing for
ease of setup, ease of data base and scenario design, and allows the reduction
of learning time to use the model.

DESCRIPTION:

Domain: Land, sea, air, space, and undersea

Span: Scalable - theater, regional, local, or individual.

Environment: All weather, all seasone (limited data bases).

Force Composition: Mix forces - combine, joint.

Scope of Conflict: Primarily conventional warfare.

Mission Area: All conventional missions.

Level of Detail of Processes and Entities: The simulation is an event,-
driven naval warfare simulation in a multi-warfare, multi-mission environment.
The MARS simulation provides the battle simulation functions in either a
non-interactive modc or a man-in-the-loop (wargaming) mode. In the
non-interactive mode, the simulation provides a single or multiple iteration
capability as well as a graphical display during simulation. In this mode,
MARS provides a Monte Carlo simulation using a user input decision tree. This
mode will generate statistics as output for conducting studies. In the man-
in-the-loop wargaming mode, human decisions are employed to try different
tactics, as well as to develop operational strategy. In both modes, the
simulation functions includes platform kinematics, sensor detections, single
and mihtiple platform data fusion, targeting, weapons assignment, resource
allocation, cooperative engagement, launching of platforms, weapons and
decoys, engagement outcome and battle damage assessment, and command and
control, and communications. The simulation functions also include an
interactive graphics display of the battle and selected measures of
effectiveness. MARS uses object-Oriented Analysis and Design (OOA&D)
methodology for model structure and uses Object-Oriented Programming (OOP) to
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implement this design structure. This will allow the implementation of
different levels of fadelity in the objects. Additionally, the user-friendly
interface allows users to configure many different system architectures,
through the use of icons, to allow the model to easily conduct trade-off
studies.

CONSTRUCTION:
Human Participation: Required for wargaming mode; not required for analysis

mode.

Time Processing: Dynamic, event-driven.

Treatment of Randomness: Stochastic and deterministic.

Sidedness: Many-sided, reactive.

LIMITATIgNS: Does not model nuclear warfa-.e.

PLANNED_ IMROVEMENTS AND MODIFICATIONS: 1) Using active Object-Oriented Dat%
base Management System (OODBMS) to provide interactive gamebook for wargaming,
and 2) Parallel processing technology to provide fast turnaround times.

INPUT: Data pertaining to scenario, acoustic environment data, sensor and
weapon characteristics, weather, platform characteristics, tactics, command,
control, and communication structure.

OUTPUT: Interactive graphical dirplay during simulation with a multi-window
environment foe displaying platform status, detections, weanon performance,
and statistics. In addition, a postprocessor pruvides users with a selection
of desired MOEs for output to hardcopies and graphs to speed up analysis
efforts.

HARDWARE AND SOFTWARE:
Computer: Any workstation ouch as, SUN, VAXStation, DECStatijn,

Silicon Graphics, HP, IBM PC, and Macintosh II.
Storage: Approximately 100 MB with 16 MB RAM.
Peripherals: Mouse.
LanLuaae: MODSIM, CLIPS.
Documentation: Requirement Specification, Design Document generated from

CASE tools, User Manual.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Depends on the complexity of the scenario. A typical 2 CVBF

scenario takes approximately 1-2 Gays.

CPU timej.er Cycle: Half hour to an hour per iteration fur a 2 CVBF
scenario.

Data Output Analysis: Varies with selected MOEs.

Frequency of Use: Under development, IOC in January 1992.

Users: NSWC.

Comments: MARS applies state-of-the-art technology for simulation to
audresses soms of the major ahortcomings of existing simulation models. The
cbjectives of MARS include:

1) Creating an environment which can be adopted or reuonfigured easily to
study different types of questions, considering that no si-agle model can
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address every problem in question. To achieve this flexibility, an Object-
Oriented approach is taken to ouild an object library.

2) Using of an OOP language, software modification and enhancement are maaeeasier while minimizing the testing time. The use of CASE tools to capture
the model design will reduce the required time for updating documentation and
model enhancement.

3) Ease of use and reduced learning time through the use of a user-friendly
GUI and expert system.

4) Provide fast turnaround time using discrete event eimulation and network
computing.

0
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TITLE: MASS - Mobility Analysis Support 3ystem.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: CINCMAC Analysis Group, Headquarters, Military Airlift Command,
Scott AFB, IL 62225-5001.

POINT OF CONTACT: Lt Col John C. Marcotte, Jr., (618) 256-8",13, AV 576-8713.

PURPOSE: MASS models the interactions between strategic airlifters in the
military airlift system. It can be used to evaluate resourcing or
capabilities of a specified airlift force structure.
DESCRIPTION:

Domain: Air and airfields.

Span: Global.

Environment: Time and space correlated observations and forecasts.
S~agonal en route winds at 15,000 and 35,000 feet.

Force comnposition: MAC Strategic Airlift Forces including KC-1O and Civil
Reserve Air Fleet.

Scope of Conflict: Models mobility requirements of any level of conflict.

Mission Ara: Airlift.

Level of Detail of Processes and Entities: Processes: Models all phases of
the ground handling of airlift aircraft. In-flight processes allow air
refueling, diversion, and aerial delivery. Allows attrition through
predetermined probability of kill. Entities: Models performance, ground
times, maintenance, and cargo capabilities of all strategic airlift aircraft
(including Civil Reserve Air Fleet). Also models aircrews and their flying
hour limits for military airlifters.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, event-step model.

Treatment of Randomness: Most processes allow the user to select
deterministic or Monte Carlo scheduling of completion and probability of
occurrence.

Sidedness: One-sided.

-IMITATIONS: Does not model interaction with theater airlift ar other
mobility assets.

PLANNED iiPROVEMENTS AND MODIFICATIONS: Interface with theater airlift.

INPUT: All characteristics of the entities, airfields, resources, and
movement requirements.

OUTPUT: Large data files with inforriation on aircraft and crew itineraries
and resource usages.
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HARDWARE AND SOFTWARE:
Computer: Currently under development on Concurrent Computer Corp.

3260 minicomputer. Also ported to Honeywell DPS-90
mainframe.

Storage: Depends on run length and detail desired.
Peripherals: None.
Language: rORTRAN.
Documentation: Limited.

SECURITY CLASSIFICATION: Unclassified, but several data sources are
classified.

GENERAL DATA:
Datp Base: Requires significant amount of staff contribution from within

funztional areas.

CPU time per Cvcl2: Up to several hours depending on length of scenario and
amount of detail de3ired (I/O time).

Data Output Analysis: Relational data base management system desired.

Frequency of Use: Still under development.

Users: HQ MAC, USAV/Center for Studies and Analysis, OSD/PA&E (Mobility)
are anticipated users.

Comments: N/A.

M-26



TITLI2': MATADOR.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: System Assessment Group, Royal Military College of Science,
Shrivenham, Swindon, Wiltshire SN6 8LA U.K.

POINT o0 CONTACT: Dr. K. Wand, Swindon (0793) 785638.

PURPOSE: MATADOR is a fast analytic model used to evaluate different tank
options with the context of a stochastic duel between two weapon systems.

DESCRIPTION:
Domain: Land.

Span: One-varsui. -'oe duel.

Environment4 N/A.

Force Composition: One tank on each side.

Scope of Conflict: Conventional.

Mission Area: N/A.

Level of Detail of Processes and Entities: Firing cycle of each combatant
broken down into detection, firing, and kill probability.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, closed form.

Treatment of Randomness: Stochastic. Exact analytic formulation of the
situation is modeled. Firing times may be constant or follow Erlang
distributions.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Does not model mobility of tanks.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Possibility of including guided
weapon systems.

INPUT. Detection times, probability of detecting firing signature, firing
time for first and subsequent shots, kill probabilities, and number of shots
fired before jockeys.

OUTPUT: Probability of win for eacL side, probability that no kill occurs.

HARDWARE AND SOFTWARE:
Computer: SIRIUS I Microcomputer, MSDOS.
Sturage: 256 KB.
Peripherals: Compatible printer.
Language: MS-Pascal.
Documentation: User guide.

SECURITY CLASSIFICATION: Unclassified.

M-27



Data -Base: N/A.

CPU time ver Cvcle: Negligibx, Depending upon input data, CPU time is
typicall.y a few minutes.

Data Output Analysis: Negligible.

Frequency of Use: Intermittent.

Users: RMCS.

Comments: N/A.
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TITLE: MA.LOGS - Models of the Army Worldwide Logistics System.

DATE IMPLEMENTED: 1974.

MODEL TYPE: Analysis.

PROPO1ENT: U.S. Army TRAC-LEE, ATTN: ATRC-LF, Ft. Lee, VA 23801-6140.

POINT OF CONTACT: Bruce Lasswell, (804) 734-1050/3449, AV 687-1050/3449.

PURPOSE: MAWLOGS is an operations support tool. It is a computerized
logistics modeling system that generates models to simulate the activities and
measure the behavior of a particular logistics system structure with specific
policy and procedure content at a level of detail chosen by the user. Its
primary focus of concern is to simulate any of a wide range of alterna...ive
logistics system structures, policies, and procedures involving maintenance,
supply, transportation, and coimnunications (and their Lnteractions), and to
measure characteristics workloads, performance, and costs.

DESCRIPTION:

Domain: Land and air.

Span: Variable.

Environment: Variable.

Force Composition: Variable level logistics system.

Scope of Conflict: Conventional, chemical, and nuclear.

Miosion Area: Logistics system.

Level of Detail of Processes and Entities: The keystone of the MAWLOGS
system is the model assembler, which is a program that constructs a simulation
model of a system represented as a network of functional nodes whose policy
and procedural content are specified in terms of modules (i.e., blocks of
computer program logic representing a logistics activity or policy). The
level of aggregation may be varied widely, from great to little detail, from
troop unit to wholesale activities. Simulated time is treated on an event-
sequence basis. Except for a shortest chain algorithm in the route selection
logic of transportation, no optim'zing algorithms are in the present module
library.

CONSTRUCTION:
Human Participation: N/A.

Time Processing: Dynamic. event-step.

Treatment of Randomness: Either stochastic, Monte ua I: or basically
deterministic as required by the user.

Sidedness: One-sided.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

IaPUT: Model assembler: description of system (model description) for which
a model is to be generated including nodes, modules, and a module library (on
tape). Model: policy parameter settings; resource levels; and demand
characteristics such as capabilities, delay times, and constraints of system
elements.
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OUTPUT: A source code for model described in input model description.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780, UNISYS 1100 series.
Storage: Variable.
Peripherals: Printer and tape drive.
Language: FORTRAN IV, GASP IV, and FORTRAN 77.
Documentation: Users' and technical documentation.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time Per Cycle: Typically one hour.

Data Output Analysis: Three to six months.

Frequency of Use: As needed.

Users: Proponent and BDM Corporation.

Comments: N/A.

0
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TITLE: MAWM - Modular Air War Model.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: McDonnell Douglas Corporation, McDonnell Aircraft Company,
P.O. Box 516, St. Louis, MO 6316F.

POINT OF CONTACT: Mr. Mary Goldner, (314) 777-5504.

PURPOSE: The MAWM emphasizes the impact of tactical aircraft on theater air
and ground combat over periods of 10 days or more. Portions of the Tactical
Warfare (TACWAR) model were incorporated into the MAWM, creating a more
credible ground war and allowing key benefits of second echelon and
interdiction attacks by aircraft to be addressed.

DESCRIPTION:
Domain: Air and land.

Span: Accommodates any theater depending on data base; only Central Europe
has been completed.

Environment: Day and night operations, defensive positions, three terrain

levels, and logistics supply network.

Force Composition: Combined forces, BLUE and RED.

Scope of Conflict: Primarily conventional warfare, but some limited
chemical and biological effects possible.

Mission Area: All conventional missions.

Level of Detail of Processes and Entities: Different for air and ground.
The smallest air element is one or more aircraft of a single type located at a
single airbase. When airborne in a raid, one or more such elements can be
temporarily combined and treated as a point. Aircraft performance including
payload radius, repair, time-distance, and weapon system effectiveness are
reflected in MAWM. Aircraft assets are alicated to offerisive and defensive
missions. Air combat is input as a function of mission, aircraft type, and
force ratios. Aircraft sorties are suppressed through runway damage inflicted
in airbase attacks. Detection and reaction to air raids, aircraft failures
aircraft and ai'bhase repairs, reserves, and replenishment are simulated.
Ground forces ar? more aggregated than air forces; divisions that have 10
weapon types are the typical size of a unit. Attrition from threat ai und
ground assets, amount of C3 available to the division, and the logistic supply
network influence the ground division effectiveness. A grid comprised of
sectors and subdivided into battle areas shows the basic location of
divisions.

CONSTRUCTION:

Human Participation: Not required; scheduled changes possible.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Deterministic, generates value as a function of an
expected value.

Sidedness: Two-sided, symmetric.

LIMITATIONS: A single supply type is modeled and C3 effects are very
rudimentary. Deep air interdiction is not directly modeled.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Enhanced graphics and development of
alternative sources of air-to-air combat attrition.

INPUT: Air-to-air attrition tables, aircraft and weapon system performance
and effectiveness tables, and ground and supply data.

OUTPUT: Several reports including summary, 6 air war reports, and 10 ground
war reports. Reports taken at preset times and/or end of each day.

HARDWARE AND SOFTWARE:
Computer: DEC VAX computer with a VMS operating system.
Storame: 10,000 blocks (5 MB).
Peripherals: Minimum requirements: 1 terminal, 1 disk pack.
Lanouaae: FORTRAN Extended.
Documentation: Draft users guide plus computer iocumentation files for all

input values and calling sequences.

SECURITY CLASSIFICATION: N/A.

GENERAL DATA:
Data Base: Several man-months for a completely new data base. Adaptation

of an existing one, (e.g., for a new aircraft type) would be less tha.i one
week.

CPU time Per Cycle: Approximately 5 minutes for 10 days of combat oa a VAX.

Data Output Analysis: Minimal graphics available; e.g., drawdown, sorties
flown, and exchange ratios.

Frequency of Use: Varies, but has been used up to 30 runs per day in final

study phase.

Users: MCAIR, DAC, and IDA.

Ccammeps: Used on the Northrop MCAIR ATF program as well as other IRAD/CRAD
studies at MCAIR.
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TITLE: MBCS - Minefields and Barriers CombaC Simulation.

DATe IMPLEMnNTED: 1980.

MODEL TYPE: Analysis.

PROPONENT: CA4 Division, RARDE, Fort Halstead.

POINT OF CONTACT: N. Roberts, RARDE ext 2289.

PURPOSE: Research and Evaluation of weapon systems effectiveness.

DESCRIPTION:
Domain: Land.

Snan: Local (typically up to 10km front).

Environment: Dj.gitized terrain, representing relief, vegetation and man-
made cover. 100m resolution.

Force Composition: Heterogeneous 1irect fire units, and "off-table"
artillery.

Scope of Conflict: Conventional.

Mission Area: Direct fire battle.

Level of Detail Of Processes and Detail: Individual vehicles and CW teams
represented. Location and state of all relevant mines also represented
individually. Direct fire attrition is modeled in detail to the individual
firing and impact. Each mine encounter explicitly modeled. Movement is along
preplanned routes, with speed and acceleration governed by a simple mobility
algorithm.

CONSTRUCTION:
Human Participation: Not required or permitted.

Time Processing: Event sequenced.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Limited number of GW types represented (i.e., only CLOS and
ripple-fire Passive Homer). No infantry or helicopters represerted. No C31.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: 1) Vehicle characteristics (weight, power, dimensions, minefield
countermeasures fitted); 2) Weapon characteristics (range, time of flight);
3) Minefield and bariier data (location, mine density, etc.); 4) Orbat,
deployment, routes, orders; 5) Probability data (mine lethality, hit and kill
probabilities for DF systems, artillery and APGMs).

OUTPUT: 1) Killer/Victim tables, by replication and averaged; 2) Firer/Target
tables; 3) Shots/Kills by range; 4) Mine encounter and result statisticý
5) Event trace (i.e., blow-by-blow account of the battle).
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HARDWARE AND SOFTWARE:
Computer(OSI: VAX/•MS. -
Storaqe: 70MB (130,000 Blocks).
eripherals: No special requirements.
Lanauaae: FORTRAN IV, reconditioned to FORTRAN 77.
Lo1ujmntation: User Guide, Programmer's Guide, Model Definitions.

SECURITY CLASSIFICATION: Unclassift d.

GENERAL DATA:
Data Base: Preparation: Several weeks.

CPU time Per Cycle/Data Output Analysis: LOS Preprocessor: 50 CPU hours;
Preprocessor (exc LOS): 2 CPU hrs; Simulation: 1 1/4 hours per replication
for 30 minute battle; Analysis package: minimal. N.B. Timings are based on a
complex main defensive action scenario.

Freguency of Use: Rare.

Users: CA4 Division RARDE. AMSAA (Aberdeen Proving Ground) has a version
which differs in several respects, specifically artillery and allowed size of
forces.
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TITLE: MCM-CTDA - Mine Countermeaulures Commander's Tactical Decision Aid.

DATE IMPLEMENTED: October 4, 1990.

MODEL TYPE: Analysis.

PROPONENT: Mine Warfare Comnand, NAVSTA BLDG AS-1, Charleston, SC 29408-5500.

POINT OF CONT@IT: Mr. Joseph Mattingly, Code N4C (803) 743-5405,
AV 563-5405.

PURPOSE: MILM-CTDA is an operational support tool 6esigned for the MCM
Commander's staff to provide the capability for rapidly and accurately
evaluating, analyzing, and reconstructing an MCM operation. This capability
provides the operational commander with the information necessary to schedule
MCM assets, to modify tactical procedures in a timely manner, and to report
status of the operation to higher authority.

DESCRIPTION:
Domain: Sea and undersea.

Span: Local.

Environment: All environmental data is implicitly specified through values
users assign during MCM scenario specification.

Force Con.position: Naval mines, mine countermeasures vehicles (MCMVs) and
EOD.

Scope of Conflict: Conventional.

Mission Area: Sea control.

Level of Detail of Processes and Entities: MCM-CTDA first requires the user
to define the MCM scenario. This includes the geographical positions of Q-
routes (transit routes), threat mine types expected in each established route
or route segment and effectiveness parameters for MCM systems for a specified
mine type in a given location. As Situation Reports (SITREPS) are received
from MCMVs and EOD units their effort is input. Effort is defined in terms of
a MCM system operating from a starting point to an ending point along or
within an eatablished route. The automated assessment essentially balances
the books by applying MCM effort against the expected threat. Reports are
created, which estimate the cumulative clearance attained for each threat mine
type, by Q-route or segment.

CONSTRUCTION:
Human Participation: Required. MCM-CTDA requires interactive input, to

first build Lho MCM scenario, and throughout the operation to enter data from
SITREPS.

Time Processing: Dynamic, Closed form.

Treatment of Randomness: Stochastic, direct computation.

Sidedness: Two-sided, asymmetric. One side nonreactive.

LIMITATIONS: Math routines contained in MCM-CTDA can only work with routes
vice areas. All MCM effort applied must be in parallel tracks tu route.
Changing locations of routes after start of operation can require significant
manual manipulation of data.
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PLANNED IVy'ROVEMENTS AND MODIFICATIONS: Incorporate navigation
co-calibraxion; divelup traffic casualty algorithms; integrate threat and
casualty routines; improve graphics for Mine-like Object Bookkeeping and MCM
Assessment routines; convert preliminary umpiring and exercise routines to the
PC; interface to Route Survey Data Management System, MCM planning, and
environmental data :.jutines; display details of selected areas; project
clearancn, threat, and casualties; provide reconstruction routines; improve
method of estimating mine proseiutions; add exercise analysis for multi-ship
count mina; develop detailed minehunting analysis; and add war game.

INPUT: Data describing operational plans (intended track, mining threat, MCM
system capabilities, traffic, route weighting, navigation, MCM assets), ICM
unit daily SITREPS, nature and position of mines and mine-like objects, and
mission prosecution fraction.

OUTPUT: screen display and printed output of user input values and zeports
from the assessment analrsie as well as queries into the Mino-like Object data
base.

HARDWARE ANU SOFTWARE:
Computer(OS): IBM-Compatible PC (MS-DOS).
Storage: 10M bytes.
Peripherals: Interactive keyboard, monitor and printer.
Lancuage: ANSI Standard FORTRAN 77; Code substantially conforms with

COMINEWARCOM FORTRAN Programming Stxndacd. Program linics to
a library containing screen interface routines written in
Microsoft C.

Documentation: Introduction to the MCM-CTDA Computer Programs and Software
User's Manual for the Mine Countermeasures Commander's
Tactical Decision Aid MS-DOS Version 1.0. The software
contains some online help.

SECURITY CLASSIFICATION: Program is unclassified. Data input from actual
operaticz, or exercise is generally confidential; therefore, files maintained
on disk and reports are same classification leve•.

GENERAL DATA:
Data Base: 30 Minutes.

CPU time per Cycle: Automated assessment routine can require up tro a hour
to run depending on complexity of MCM scenario and number of SITREPS.

Data Output Analysis: Minutes.

Frequency of Use: Daily during each qCM uxercise or operation.

Users: MCM Comwvnder'a staff.

Comments: None.
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TITLE: MCP - Maritime Campaign Program.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis.

PROPONENT: Operations Research Division, SHAPE Technical Centre,
P.O. Box 174, 2501 CD The Hague, The Netherlands.

POINT OF CONTACT: Mr B. Lehmann, (70) 314 23 09.

PURPOSE: The MCP is used to analyze maritiwie force structure options, as well
as to evaluate concepts of operations and the impact of technological trends.

DESCRIPTION:
Domain: 0ndersee, surface and maritime air; limited land targets.

Span: Global geography can be defined, theatre level conflicts usually
studied.

Environment: Maritime operations take place in discrete sea areas defined
by Voronoi polygons with associated environmental degradation factors.

Force-C'omposition: Individual ship or Task Group, individual aircraft.

Scone of Conflict: Conventional warfare, limited nuclear damage effects.

Mission Area: ASW, ASuW, AhW, Maritime Air, Mine Warfare.

Level of Detail of Processes and Entities: Individual ships and groups
carry out maritime operations, aircraft from carrier and land airbases carry
out discrete and continuous air tasks, weapons stocks monitored.

CONSTRUCTION:
Human Participation: Otl.cnal interactive mode where players can interrupt

simulation and change campaign plans for single replication.

Time Processing: Dy-amic discrete event-based simulation.

Treatment of Randomness: Stochastic detection and engagement algorithms.

Sidedness: Two-sided, symmetric.

LIMITATIONS: ASW more dEveloped than ASuW, limited mine counter measures,
logistics constraints accountad for in operations schedule.

PLANNEDJ.MPROVEME14TS AND MODIFICATIONS: Operations in confined waters, false
sonar contacLs, damage function, attack policies, early warning.

INPUT: Data files specify geography, sensors, weapons, units, groups, orders,
air allocations, engagement control parameters and statistics.

OUTPUT: Graphical display of forces in time, statistics tables on attrition,
air activity and weapon firings.

HARDWARE AND SOFTWARE:
Computer: VAX running VMS.
Storage: 15 MB.
Peripherals: Line printer, VT320 terminal, SYGMEX graphics terminal with

color printer.
Lanauage: FORTRAN.
Documentation: Conceptu:'l papers, draft user manual.
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SECURITY C1ASSIFICATION: Restricted rource code, data sets usually
classified.

GENERAL DATA:
Data Base: Four month effort for new data base, tihen a few weeks for new

scenarios.

CPU time Per Cycle: 30 CU minuter (VAX 8700) for 100 replications of
30 days with 500 naval units.

Data Output Analysis: Full event trace and tabular summary statistics; no

direct data plots.

Frequency of Use: Study dependent.

Usr: SHAPZ Technical Centre, DOAE (UK).

Comments: Single model version.
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TITLE: McPTD - RCS Computation Based on Physical Theory of Diffractioa.

DATE IMPLEMENTED: December 1990.

MODEL TYPE: Analysis.

PROPONENT: Electromagnetic Code Consortium.

POINT OF CONTACT: SURVIAC (513) 255-4840, AV 785-4840.

PURPOSE: McPTD performs high frequency radar cross sect..ion (RCS) computationa
based on the physical theory of diffraction.

DESCRIPTION:
Domain: N/A.

Span: Individual.

Environment: N/A.

Force Composition: N/A.

Scope of ConfliLt: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entiti•a.: McPTD is used to perform
far-field, single-bounce RCS modeling. It allows the user to construct many
geometric shapes such as flat and curved plates, cones, cylinders, ogives,
ellipsoids, pies, and wedges. McPTD also allowu for the modeling of cavities
and shadowing. Up to twenty layers of uniform or nonuniform coatings
described by complex or plasma parameters can be modeled.

CONSTRUCTION:
$Muman Participation: Not required.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: N/A.

LIMITATIONS: McPTD can only be used to compute single bcunce RCSs; there is
no component inceraction. Other software packages are -equired to produce
graphical output.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None at present.

INPUT: Inputs include the number of objects modeled parameters defining
object shape and coating (if present), frequency, and incident and observation
angles.

OUTPUT: McPTD produces RCS tables.

HARDWARE AND SOFTWARE:
ComDuter: VAX, Cray, SUN, Silicon Graphics, MacIntosh, IBM PC.
Storaoe: 1.2 MB.
'erpirherals: N/A.

La__na: FORTRAN 77.
Documentation: McPTD User's Manual.

SECURITY CLASSIFICATIOri Unclassified.
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DaQt-q Bas___e: 
is

CPU time Per Cycle:

Data Output Analysis:

Freguency of Use:

Users:

Comments: Code and documentation can be obtained from SURVIAC.

0
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TITLE: MEDEVAC - Medical Evacuation Mode"

DATE IMPLEMENTED: 6 September 1990.

MODEL TYPE: Analysis.

PROPONENT: USACASCOM.

POINT OF CONTACT: Gerard Petet, (804) 734-3063 or Larry Bands,
(804) 734-1621.

PURPOSE: MEDEVAC waE designed specifically to develop Manpower Requirements
Criteria (MARC) factors for air and ground Medical Evacuation personnel
throughout the theater (FLOT to EAC).

DESCRIPTION:
Domain: Land and air.

Span: Theater.

Environment: Models day and night, and various terrain conditions.

Force Composition: Blue Force only.

Scone-of Conflict: Dictated as patient workload.

Mission Area: Common Ground/Air Evacuation Procedures.

Devel of Detail of Processes and Entities: The model simulates individual
patient entitles evacuated by individual air and/or ground ambulance entities.
Patients are generated (based on input) at each level and are evacuated from
each level to the next higher level by air or ground ambulance (determined byO any of 9 patient categories) when the ambulance is available.

CONSTRUCTION:
Human Participation: Not required/not permitted during execution.

Time Processing: Dynamic/event-step.

Treatment of Randomness: Stochastic based on empirical distributions for
patient concentration, category, and disposition.

Sidedness: One-sided.

LIMITATIONS: Only 5 distinct types of air and 5 distinct types of ground
ambulances may be played concurrently (unlimited quantity of each type).
There is no warm-up period. Limited to division slice or theater. Host
nation support (grc :nd ambulance) available at corps- support hospital and
communications zone hospital only. Nine collection point nodes aiid battalion
level. Three brigade support area nodes. One division support area node.
One corps support hospital. one communications zone hospital. No MASH
played. No ambulance exchange point played.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX with VMS.
Storage: 3 MEG.
Peripheralp: Printer, VT.
Language: SLAM/FORTRAN.
Documentation: User's guida available.

i. M-41



SECURITY CLASSIFICATION: Unclassified.

GENERAL DATAt
Data Base: Patient workload development and ambulance maintenance time may

require several man-weeks for development; aeveral man-days to input.
CPU time per yc.le: Approximately 30 CPU min for 30 simulated days given no

severe queuing of patients (200+) awaiting evacuation at any level.

Data output Analys: Postprocessor provides key operational and queuing
data by ambulance, patient category, and level.

Users: Academy of Health Sciences, San Antonio, TX.

Comments: None.

0

M-42



TITLE: MEM - Mission Effectiveness Model.

DATE IMPLEMENrED: 1988.

MODEL TYPE: Analysis.

PROPONENT: HQ Space Division, CNCIS, Los Angeles AFB, P.O. Box 92960,
Los Angeles, CA 90009-92960.

POINT OF CONTACT: Lt. Dale Brown, (213) 643-0036, AV 833-0036.

PURPOSE: The Mission Effectiveness Model (MEM) simulator is a ballistic
missile defense architecture analysis tool. It models the major functionn .f
"a strategic defense system operating against a ballistic missile threat during
"a simulated end-to-end scenario. The model is designed specifically to help
intersegment system design options. It can analyze the performance
sensitivity of proposed architectures to their critical design parameters. It
can also be used to help evaluate or derive functional system requirements.

DESCRIPTION:

Domain: Terrestrial, air, and space.

Span: Global.

Environment: Models air and space operations including atmospheric effects
on missiles, space environment, and orbital/trajectory parameters.

Force Composition: Joint and combined forces, BLUE and RED.

Scope of Conflict: Primarily nuclear ballistic missiles for the offensive
forces and non-nuclear (directed energy, kinetio energy, and neutral particle
beam) weapons for the defensive forces.

Mission Area: Ballistic missile defense and some aspects of space control.

Level of Detail of Processes and Entities: Models individual weapons (e.g.,
space-based interceptors, ballistic missiles, and ground-launched
interceptors) throughout their flights and engagements. Models
communications, battla management, satellite attrition, perceived and actual
engagement results, and sensor performance.

CONSTRUCTION:
Human Participation: Not required after inpuh/output file selection.

Time Processing: Dynamic, time- and event-step. Progresses through events
at user-specified time increments.

Treatmr1 ut of Randomness: Deterministic except ASAT engagement, which can be
either deterministic or stochastic with Monte Carlo determination of results.

Sidedness: Models one-sided ballistic missile defense and ground-based ASAT
operations.

LIMITATIONS: Currently no option to assess Monte Carlo weapon kill assessment
for non-ASAT engagements.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Two-sided, symmetric, reactive
ballistic missile defense and space control simulator with survivability
enhancements (expected October 1988).
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INPUT: DEFSYS module defines all elements of space and ground systems and
simulation run parameters. THREAT module defines all elements of threat
sceanario and forces.

OUTPUT: Computer printouts, plot raw data postprocessors and graphical
analysis.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780 or better, SUN family workstations, PC

(Graphics).
Storaae: 3500 lines o0 FORTRAN 77.
Peripherals: None required; graphics terminal for data postprocessor

graphics or line printer for report review.
Language: FORTRAN 77.
Documentation: User's Manual, Technical Reference Manual, and Validatica &

Verification Manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Preparation and population of large data bases can take several

man-years.

CPU time per Cycle: Depends on data base size and player configuration;
large simulations can take one hour of CPU time to process one hour of
ballistic missile defense and ASAT operations.

Data Output Analysis: Postprocessor aids in analysis of output and produces
graphical display and hardcopios of new data.

Frequency of Use: Varies by organization, but is used at least monthly by

those listed below.

Users: AF Space Division; The Joint Staff/J-8 NFAD; SDIO National Test Bed.

Comments: MEM is managed by the DoD MEM Configuration Control Office, USAF
HQ Space Division/CNCIS. It is continually upgraded based on priorities
established by the MEM configuration Control Office.
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TITLE: MEM - Multiple Engagement Module.

DATE IMPLEMENTED: November 1986.

MODEL TYPE: Analysis.

PROPONENT: Joint Strategic Target Planning Staff (JSTPS), Offutt AFB,
Omaha, NE 68113.

POINT OF CONTACT: Joint Strategic Target Planning Staff (JLAA), LT Zumbar,
USN, AV 271-3997.

PURPOSE: MEM is used to assess attrition of the ICBM/SLBM portion of the SIOP
visible to Soviet ballistic missile defenses. REM is a time-sequenced program
that steps through the engagement in chronological order: entering vehicles,
moving them along their trajectories, determining radar acquisitions,
computing intercept conditions, launching interceptors, and processing the
nuclear detonations that result. Measures of merit computed include the
probability of penetration (PTP) by individual sortie basis by weapon systems
and by targets. MEM also concerns itself with ABM fratricide avoidance, chaff
and blackout, rodar data processor overload, ABM defense doctrines, and
nuclear effects.

DESCRIPTION: MEM is two-sided, stochastic model that deals with land cand sea
forces. It was designed to be executed for individual sorties; it can be
manipulated for 6 radar types, 30 radars, 5 ABW types, 15 weapon types, and 10
booster types. MEM was primarily designed to operate on the individual sortie
or weapon system level. It can range from 1000 exoatmospheric ok-jects to 250
total targets. MEM is a time-step model that uses Runge-Kutta numerical
integration and spherical rotating earth equations of motion.

Domain: Air and space.

Span: Global strategic nuclear warfare.

Environment: N/A.

Force Composition: Joint forces; BLUE and RED.

Scope of Conflict: Strategic nuclear.

Mission Area: Tactical warning and assessment.

Level of Detail of Processes and Entities: Models the individual reentry
vehicle and defensive missile.

CONSTRUCTION:
Human Participation: Not required.

Time Processing: Event-qtep.

Treatment of Randomness, Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetric, one side nonreactive.

LIMITATIONS: The number of targets that can be attacked make it too small for
SDI, and the long detailed run time would require a supercomputer if more
targets were used.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPUT: Weapon3 data files, nuclear effects data files, defense data files,
and offensive/target data files.
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OUTPUT: Hardcopy reports of an attrition summary, launch summary, launch
analyses, PTP summary, radar load plots, engagement history, battle summary,
and common block contents.

HARDWARE AND SOFTWARE:
Computer: Vax 8700, IBM 3033, UNIVAC 1100/61.
Storaae: N/A.
Peripherals: VMS, MVS, ECL.
Languaqe: FORTRAN.
Documentation: User's manual, December 1983.

SECURITY CLASSIFICATION: Top secret.

GENERAL DATA:
Data Base: 1 inonth.

CPU time Der Cycl•: 3 hours.

Data Outp~ut Analysis: 2 weeks.

Frequency of Use: Once a year to start war game.

Users: JSTPS, OP-654, JCS (J-8), DIA.

Comments: Linked to System for Integrated Nuclear Battle Analysis Calculus
(SINBAC) for use in the SIOP/RISOP wAr games.

M-46



TITLE: METRIC V.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis (but has been used as an exercise driver).

PROPONENT: OSD/Net Assessment, Washington, DC.

POINT OF CONTACT: Mr. Charles D. Burdick (703) 848-7388.

PURPOSE: METRIC V is a large scale warfighting model primarily used as a
research and evaluation model dealing with theater level force capability and
effectiveness. It has also been used for combat development of new doctrine
and tactics. The model has the ability to allow human control of any C2 node
and has been used as a CPX driver.

DESCRIPTION:
Domain: Air, land, sea, undersea, space.

Span: Variable re-jional up to global. Can play multiphe theaters
simultaneously.

Environment: Iacludes weather, day/night, and terrain (roads, rivers,
oceans, forests, mountains, cities, trafficability).

Force Composition: Combined and Joint Forces.

Scope of Conflict: Conventional, chemical, nuclear and mixed.

ission Area: ll conventional missions including Deep Operations and some
LIC.

Level of Detail of Processes and Entities: All ground and air missions
represented along with some naval operations., All indirect fire, surface-to-
air, air-to-surface, and air-to-air engagements are explicitly modeled with
Monte Carlo probability of kill (situation dependent). Ground direct fire is
Lancaster-based with adjustable time.-steps. Logistics (supply, maintenance,
and t-ransportation) are explicitly modeled and integrated with combat
operations. Model separates perceptions from ground truth with decisionmaking
based on perceptions. Highly automated operdtions and movement. Seven levels
of C2 with explicit message flows.

CONSTRUCTION:
Human Participation: Can be used without humans in analysis mode

(interruptable) or Man-In-The-Loop (for decisions). Does not wait for
decisions, but can be paused.

Time Processing: Both event- and time-stepped. Down to 1 minute time-steps
(settable). Event-steps are automatic with less that . second resolution.

Treatment of Randomness: Stochastic, Monte Carlo for most engagements.
Some deterministic processes in sensor detection and area weapons.

Sidedness: Two-sided, asymmetric, both sides reactive. Each side can
include forces with different doctrines, thresholds, weapons, and support
capabilities.

LIMITATIONS: Space operations limited to sensors, ICBMs, and ABMs. Only a
few automated operations now for Navy. Lowest resolution cell is 1.25Km hex.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: The METRIC V data base is being
expanded to include worldwide forces and scenarios (currently Europe CFE, SWA, 0
Lebanon, and the Philippines have been applied).

INPUT: User defined notional or real world data on available forces, force
structures and asqets, vulnerabilities and capabilities, ports and bases, and
terrain. World Data Bank Ii for background and map generations. Operations
Orders (OPORDS), Air Tasking Orders (ATOs), aad Naval Tasking Orders for
desicjnated forces.

OUTPUT: Report printouts, color graphic map displays, and raw data.

HARDWARE AND SOFTWARE:
Computer: Control Data Corporation CYBER 900 with user interface on

Zenith or any IBM Cowpatible Terminal with at least 640K
RAM. Recently ported to SUN Spacestation 1 or 2 with 16MB
or more RAM.

Storage: Variable, recommend one gigabyte or more.
Peripherals: Printer, Tape Drive, Microcomputer, Microcomputer Printer,

Mouse.
Language: Basic Model: FORTRAN (CYBER and SUN); Operating System:

(CYBER-NOS/VE) (SUN-UNIX); Common User Interface: FORTRAN/
CYBIL (CYBER); Terminal Control Subsystem: PASCAL (ZENITH
and IBM); User Input/Output: SMART Software Package (Zenith
and IBM); Data Base: (CYBER-IM/DM) (SUN-TBD).

Documentation: Game Users Manuals, jystem Specifications, Maintenance
Manuals, Data Dictionary, Data Base Specifications, and
others.

SECURITY CLASSIFICATION: Code is unclassified.

GENEBAL DATA:
Data Base: New data bases require up to six staff months, modifications can

be done in days or weeks depending on extent.

CPU time per Cycle: Variab2e depenring on scenario size. Runs up to sixty
times faster than real time.

Data Output Analysis: Graphics and DBMS.

Frecruency of Use: Daily.

Users: OSD/Net Assessment, Washington, DC, U.S. Army TPIO, Ft. Leavenworth,
KS.

Cow.rpnts: METRIC V is closely related in architecture to the Army CORBAN
and USAF SuppLessor models. METRIC V has global scope but maintains
engagement level of detail.
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TITLE: METRIC VI.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis (but has been used as an exercise driver).

PROPONENT: OSD/Net Assessment, Washingtcn, DC.

POINT OF CONTACT: Mr. John M. Milam, (703) 848-7749.

PURPOSE: METRIC VI is a detailed warfighting model primarily used as a
research and evaluation tool for theater level force capability, effectiveness
and sensitivity analysis. It combines maneuver, C31, logistics, and
integrated air and ground operations. It has also been used for combat
development of new doctrine and tactics.

DESCRIPTION:
Domain: Air, land, and sea.

Span: Variable from battalion up to theater. Can play multiple theaters
simultaneously.

Environment: Includes weather, day/night, and terrain (roads, rivers,
oceans, foreats, mountains, cities, trafficability).

Force Composition: Combined aad Joint Forces.

Scope of Conflictz Conventional, Chemical, Nuclear, and Mixed.

Mission Area: All conventional missions, including Deep Operatxons and LIC.

Detail of Level of Processes and Ertities: All ground and air missions are
represented along with some naval operations. All indirect fire, surface-to-
air, air-to-surface, and air-to-air engagements are explicitly modeled with
Monte Carlo probability of kill (situation dependent). Ground direct fire is
&ttrition based with adjustable time-steps. Logistics (supply, maintenance,
a:A tranap;rtation) are explicitly modeled and integrated with combat
opeL atlong. Model separatas knowledge from ground truth with decisionmaklng
based on battlefield perceptions. Highly automated operations and movement.
Several levels of C2 with explicit message flows.

CONSTRUCTION:
Human Participation: Fully automated in Analysis Mode (interruptable) or

Man-lln.-The-Loop (for decisions). Does not wait for decisions, but can be
paused.

Time Processing: Both event- and time-steps (settable). Event-steps are
automatic with less than one second resolution.

Treatment of Randomness: Stochastic, Monte Carlo for most engagements.
Some deterministic processes in sensor detection and area weapons.

Sidedn.ess: Two-sided, asymmetric, both sides reactive. Each side can
include forces with different doctrines, thresholds, weapons, and support
capabilities.

LIMITATIONS: Only a few automated operations now for Naval play. Lowest
resolution cell is 1.25Km hex.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The METRIC VI data base is being
expanded to include world-wide forces and szenarios (currently Europe Post-CFE,
SWA, and the Philippines acenarios have been analyzed).
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INPUT: User detined national or real world data on available forces, forcestructures and asaets, vulnerabilities and capabilities, ports and bases, and
terrain. World Data Bank II for background map generations. Operations
Orders (OPORDS), Air Tasking Orders (ATOs), and Naval Tasking Orders for
designated forces.

OUTPUT: Customized report printouts, color graphic map displays, and raw
data.

HARDWARE AND SOFTWARE:
Computer: SUN SparcStation 1 or 2 with 16MB or more RAM. Also Control

Data Corporation CYBER 900 with uier Interface on Zenith or
any IBM Compatible Terminal with at least 640K RAM.

Stora~qe: Variable, Recommend One Gigabyte.
Peripherals: Printer, Tape Drive, Microcomputer, Microcomputer Printer,

Mouse.
Language: Basic Model: FORTRAN (Sun and Cyber).

Operating System: (SUN-UNIX) (CYBER-NOS/VE).
Common User Interface: FORTRAN/CYBIL (CYBER).
Terminal Control. Subsystem: PASCAL (Zenith rnd IBM).
User Input/Output: SMART Software Package (Zenith and IBM).
Data Base: (SUIN-TBD) (CYBER-IM/DM).

Documentation: Came Users Manuals, System Specifications, Maintenance
Manuals, Data Dictionary, Data Base Specifications, and
others.

SECURITY CLASSIFICATION: Code is unclassified.

GENERAL DATA:
Da Base: New data base development i*s scenario dependent, modificationscan be done in days or weeks depending on ext~nt.
CPU time PeL Cyce: Variable depending on scenario size. Runs up to one

hundred times faster than real time.

Iata Output Analysis: Graphics, DBMS, Postprocessor Reports.

Freuuency of Use: Daily.

Users: OST/Net Assessment, Washington, DC.

Comments: METRIC VI is closely related in architecture to the Army CORBAN
and USAF Suppressor models. METRIC VI has theater scope but maintains
engagement level of detail.
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TITLE: MICA - Mult-iple Launch Rocket System (MLRS) Interactive Computer Aid.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and education (also used for analysis of decision
processes).

PROPONENT: Centre for Operational Research and Defence Analysis (CORDA),

233 High Holborn, London WC1V 7DJ, England.

POINT OF CONTACT: J.B. Taylor, CORDA, 44-1-831-6144.

PURPOSE: MICA is used primarily for individual skills development. It can
also be used as an exercise driver for an individual or a command post.

DESCRIPTION:

Domain: Land.

Snan: N/A.

Environment: Different "goiags" can be specified by altering data
controlling activity delays.

Force Comnosition: Nine launchers.

Scope of Conflict: Conventional warfare: typically three types of
ammunition (bomblets, scatterable minas, and terminally guided submunitions).

Mission Area: Indirect artillery.

Level oD etai.l of Processes and EntitLp: The ,-%l represents the
activities (movement, loading, and firing) of M'R, lautichers (self-propelled
launcher/loaders). The activities are driven by decis'ons that the user makes
based on information presented to him on the status of his launcher assets and
the requirements for targets to be engaged. The user also makes decisions
relating to ammunition resupply.

CONSTRUCTION:
Human Participation: Required for decisions. Model can run in reLl time or

wait for decisions and time-step on user input.

Time Processing: Dynamic, time-step (variable).

Treatment of Randomness: Deterministic (no randomness).

Sidedness: One-sided.

LIMITATIONS: No representation of communications delays or end effects.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Conversion to "C" programming
language and amendments to user interface. Extensions to the models to make
possible their use as command post exercises and to provide the core sytstems
with more detailed training tools are planned. The use of the aids as tools
for analysis of command decisions is also planneu.

INPUT: Target stream defining arrival times, size, timeliness information,
and type of amm,,iition required. Initial location of launchers (by 6-figure
grid coordinates) and launcher data (speeds, etc.).

OUTPUT: Detailed events log of launcher activities and decisionc made;
summary statistics tables.
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HARDWARE AND SOFTWARE:
Compuiter: IBM PC-Compatible, DOS 3.
Storage: Approximately 500 Kbytes.
Peripherals: None required, but a printer is useful for output.
Lanauage: Compiled Turbo BASIC. Currently converting to Microsoft

$$Col.

Documentation: Extensively documented, including full descriptions,
specifications, and detailed user guide.

S2CURITY CLASSIFICATION: UK Restricted.

GENERAL QATA:
Data Base: Target stream scenarios require several man-days to set up.

QPU time per Cycleý N/A.

Data Output AnalYsis: Training performed during use of model; analysis of
i.erformance poscible through output statistics.

Frequency of Use: Used regularly for training of officers.

Users: UK Royal School of Artillery, Larkhill; Army Personnel Research
Establishment (APRE); 1 (BR) Corps, Germany (39th Heavy Regiment).

Comments: The MLRS Interactive Computer Aid is one of a family of command
and control computer aids intended to give commanders an appreciation of the
difficulties they are likely to encounter in controlling assats in complex
scenarios. Further woLk is being performed to develop simnilar aids for use in
carualty evac,.iation and civilian disaster planning.
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TITLE: MICM - Maritime Integrated Campaign Model.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis.

PROPONENT: North Atlantic Treaty Organization, Supreme Allied, Commander,
Atlantic, Norfolk, VA 23511-6696.

POINT OF CONTACT: Mr. Colin Wright, Code C-A2, AVN 565-3388;
Commercial (804) 445-3388.

PURPOSE: MICM is designed primarily as a research and evaluation tool,
dealing with force capability and requirements, for resources planning.
However, it can address all aspects of research and evaluation.

DESCRIPTION:
Domain: Primarily combinations of sea, air and undersea. Limited use of

land and space.

Span: Any theater in northern hemisphere, Gulf of Mexico e.st through
Arabian Sea.

Environment: Coastal boundaries, other features may be implemented through
parameter variations within individual circular, rectangular or sector regions
of variable size.

Force Composition: Joint and combined forces, Blue and Red.

Scope of Conflict: Conventional warfare.

Mission Area: Primarily sea control (ASW, AAW, ASUW, MIW, STW) and
logistics. Land bases may be used, attacked and defended.

Level of Detail of Processes and Entities: Units (platforms) may be defined
with unlimited systems and weapons, plus stores (fuel, avgas, buoys). Units
belong to groups, and may be damaged and attrited. Systems may be damaged and
degraded in performance. Weapons and stores may be expended and replenished.
Groups move, operate and interact with friendly and enemy groups. Groups
communicate with headquarters.

CCNSTRUCTION:
Human Participation: Required for decisions between run segments, not

required during run segments.

Time Prouessinz: Dynamic, event-stepped model.

Treatment of Randomness: Both stochastic (direct computation of
probabilities with Monte Carlo determination of result) and deterministic
(generating values as functions of expected values).

S: Two-sided, symmetric model.

LIMITATIONS: Only modeled operations, actions and interactions are allowed.
Maritime groups are not prevented automatically from operating on land. Blue-
on-blue attacks not modeled at present.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Expansion in the number of friendly
action modules and in the number of interaction modules between opposing
forces. Revision of documentation.
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INPUT: Unit stores, weapons and systems. Composition, characteristics and
initial poeitions of forces. Parameter values for force, unit, weapon and
system performances.

OUTPUT: Composition, characteristics and current positions of forces.
Weapons erpended, units lost, stores used or transferred between units.
Communications files. Graphics format for maps, with overlays of current
positions of groups, locators, and regions.

HARDWARE AND SOFTARE:
Computer: IBM compatible PC, preferably at least 386, as server,

running SCO XENIX and INFORMIX SQL/ESQL/C. Separate PCs (XT
or higher) used as terminats for Control, Blue, Red, running
DOS 3.3 or higher, plus GRAFPOINT TNET Graphics Terminal
Emulation (Techtronics) software.

Storage: 20 Mb at server.
Peripherals: Graphics Monitors for Control, Blue, Red.
Lanquaqe: "C", XENIX shell.
Documentation: User Manuals being revised.

SECURITY CLASSIFICATION: Unclassified model.

GEEA DATA:
Data Base: Time requived varies with application.

CPU ti-ne per Cycle: Time varies with application.

Data Output Analvsjs: Statistical files for stores usage, units lost and
weapons expended. Communications filas are available. Current data base is
saved.

Freguencv of Use: Not yet implemented in real game.

Users: Installed a. SACLANT, SHAPE Technical Center, CINCHAfl and the
Defence Research Agency (UK).

Comments: Model may be tested by one operator and used by any number of
Control, Blue and Red personnel.
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TITLE: Micro FASTALS.. DATE IMPLEMENTED: 1987.

MODEL TYPE: Analytical.

PROPONENT: U.S. Army Concepts Analysis Agency.

POINT OF CONTACT: Mr. Raymond McDowall, (DSN) 295-0027 or (301) 295-0027.

PURPOSE: The objective of Micro FASTALS is to develop the balanced support
force requirements for a specified combat force. Micro FASTALS is used
primarily for force planning studies and analysis involving a small force in a
c~ontingency type operation. Micro FASTALS was developed from the larger
FASTALS model and designed to run on a personal computer using a spreadsheet
format.

DESCRIPTION:
Domain: Land.

Snan: Each run accommodates one theater with a specified combat force in a

combat scenario.

Environment: Theater dependent.

Force Compositions Specified by study sponsor and used to generate
requirements for Army Logistical units.

scope of Conflict: N/A.

Mission Area: Micro FASTALS is a deterministic computer program that was
developed to generate the Army support requirements that result from a given
combat simulation in a small theater.

* Leve._ LoDetail of Processes and Entities: Support requirements are
generated for each unit type (functional area) including engineer, chemical,
medical, transportation, ordnance, quartermaster, etc., by Standard
Requirements Code (SRC). The workload requirements needed to sustain the
forces are also generated and displayed. Workloads include maintenance,
construction, supply consumption, tranoportation, patient care, personnel
replacements, other.

CONSTRUCTION:
Human Participation: All inputs are developed 1'y f"-notional area analysts

prior to model execution. No interaction is perx.' 4 ted during model execution.

Time Processing: Dynamic, one time period.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Generalized theater network (single region); no time-phasing of
requirements; no attrition to combat/support units, single movement of units
and supplies from point of arrival in theater to destination.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The model will be expanded to handle
700 units (up from 300) and be able to generate a time-phased troop list
similar to the larger FASTALS model.

INPUT: The following data base in magnetic tape form are used: Military
Traffic Management Command weights file, Army MARC Maintenance Data Base,
Force Accounting System unit data, and Consumption factor data (provided on. floppy disks) from the U.S. Army Logistics Center.
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OUTPUT: Force listing is in the form of a time-phased troop list indicating
unit requirements by SRC.

HARDWARE AND SOFTWARE:
Computer: IBM AT or equivalent.
Storage:: 1.5 megabytes.
Peripherals: Standard or high density disk drives.
Language: LOTUS 1-2-3.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Unclassified, without data.

GENERAL DATA:
Data Base : One man-week or more depending on size of force and complexity

of theater being evaluated.

CPU time per Cycle: Five (5) minutes.

Data Output Anaiisis: Two (2) days or more depending upon theater.

Freguency of Use: Used approximaiely 10 times per year for Quick Reaction
Analyses.

Users: U.S. Army Concepts Analysis Agency; U.S. Army Logistics Center; U.S.
Army Logistics Evaluation Agency.

Comments: This model has been used for 3 years to develop the support force
requirements for the Army.

0
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TITLE: Micro SAINT.

DATE IMPLEMENTED: February 1986.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Medical Reoearch and Development Command, Walter Reed
Army Institute of Research, ATTN: OMPT.T, Washington, DC 20307-0001.

POINT OF CONTACT: Dr. Frederick Hegge, (301) 576-1671.

PURPOSE: Micro SAINT is a research and evaluation tool that deals with both
systems effectiveness and systems development. It is a general purpose
modeling tool designed to facilitate model development. It has been
structured to facilitate the development of weapoti syo,..m performance
libraries and data bases for combat performance simuliLion.

DESCRIPTION:
Domain: Abstract; Micro SAINT can be used tu model systems and interactions

among systems in all domains.

Span: Primarily regional, local, or individual.

Environment: Determined by the user.

Force Composition: Primarily component or element, although it could be
applied to broader problems.

Scope of Conflict: N/A.

Mission Area: Determined by the user; not inherently constrained by the* model.

Level of Detail of Processes and Entities: Determined by the user.

CONSTRUCTION:
Human Participation: Not rr'4aired.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic (Monte Carlo) or deterministic (user-
selectable for any given run).

Sidedness: One-sided or two-sided.

LIMITATIONS: No more than 400 uniquely defined activities per model (although
moi-e can be defined on the VAX/VMS version). r'ote that activities performed
many times only constitute one activity even if performed by different
entities.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Version for the Macintosh under
development; customized user interfaces and system performance libraries for
specific DoD applications being built; and more sophisticated modeling
features being added.

INPUT: Scrnario, activities performed by each system type, and performance
characteristics of systems.

OUTPUT: Raw data in ASCII files, as well as data plots, histograms, and
descriptive stat!stics for any variables of interest.
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HARDWARE AND SOFTWARE:
Computer: IBM PC (MS DOS) and VAX (VMS).
Storage: 20 MB hard disk.
Peripherals: IBM graphics-compatible computer.
Languaae: No programming language required (one ik? built-in).
Documentation: N/A.

SECURITY CLASSIFICATION: None.

GENERAL DATA:
Data Base: Depends upon the complexity of scenario. Models with only a few

systems, each with under 20 activities, can be constructed in roughly one day.

CPU time per Cycle: This cannot be defined since model is event-driven.

Data Output Analysis: Roughly one hour to print all data and statistics.

Freguency of Use: Unknuwn.

Users: Army Research Institute, Walter Reed Army Institute of Research;
Naval Aeromedical Research Laboratory; and a number of contractors.

Comments: Micro SAINT has only been in use for several years, but has
generally been received positively by its users.

0
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TITLE: MIDAS - Macintosh Interactive Display lind Analysis System.

DATE IMPLEMENTED: Current version: April 1989.

PROPONENT: CAI Division, RARDE, Fort Halstead, Sevenoaks, Kent, England.

POINT OF CONTACT: PO/EWS, CA1 Division, RARDE, Fort Halstead, Sevenoaks,
Kent, England. Tel: Knockholt (0959) 32222, Ext 2353.

PURPOSE: MIDAS is a system designed to display the output from EMSA, DAP, and
the Electronic Warfare Simulation (EWS). It can also be used to generate
static scenarios for the EWS.

DESCRIPTION:

Domain: Land.

S§n: Terrain data base currently restricted to Central Europe l(BR) Corps
region, although could in principle cover any region in any theater.

Environment: Aggregated terrain (500-meter resolution). Spot height and
cover data displayed from EWS terrain data base. Roads and rivers displayed
via a digitized map.

Force Composition: RED and BLUE forces.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: DAP is designed to display unit
locations, identities, and communications configurations from EMSA, DAP, and
EWS output. Data may be displayed on individual units, groups of units
meeting specified criteria, and particular types of communications links.

CONSTRUCTION:
Human Participation: Required.

Time Processing: Static.

Treatment of Randomness: N/A,

Sidedness: RED and BLUE.

LIMITATIONS: Cannot display emitter data from the SMSA, EWS, or DAP.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Inclusion of emitter data,
modifications to the user interface, and improvements to the scenario
qeneration features.

QUTPUT: Output from EWS, EMSA, and DAP.

PUTPUT: On-screen display, printout, or computer file of unit identities,
locations, and communications links.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a Macintosh II, IIx or IIcx computer with

the Apple operating system.
Storage: Minimum requirements: 2 MB main memory and 20 MB hard disk.
Peripherals: Minimum requirements: one 19-inch color monitor and one

printer.
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Language: MPW Pascal.

Documentation: User guide, systein description, and programmer Guides.

SECURITY CLASSIFICATION: Classified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: N/A.

Data Output Analysis: Output file for input to EWS, and output files for
input into Macintosh spreadsheet.

Freauencv of Use: As required.

Users: RARDE.

Comments: N/A.
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S TITLE: MIDAS - Model for Intertheater Deployment by Air and Sea.

DATE IMPLEMENTED: 1981.

MODEL TYPE: Analysis.

PROPONENT: Studies, Concepts and Analysis Division, J-4, Thc Joint Staff,
The Pentagon, Room 2E827, Washington, DC.

POINT OF CONTACT: Mr. Thomas C. Currier, (703) 697-6110, DSN 227-6110.

PURPOSE: MIDAS provides the Joint Staff (J-4) planners with an intertheater
deployment model that simulates movement of combat and support units as well
as sustainment for scenarios ranging from small contingencies to worldwide
multitheater operations. It is a research at.d evaluation tool that assesses
the capability of the mobility force. As such, it allows for detailed
resource planning and provides for comparisons of mix effectiveness of various
lift forces.

DESCRIPTION:

Domain: Land, Sea, Air.

Span: Single theater to Simultaneous Multi-Theater.

Environment: N/A.

Force Composition: Limited only by the data base.

Scope of Conflict: Conventional/Unconventional as dictated by the data base
and the scenario.

Mission Area: All aspects of airlift, sealift and prepositioning.

Level of Detail of Processes and Entities: Aircraft fleets and individual
uhips. Deploying units usually aggregated no higher than the brigade
(Army/USMC) level, or the squadron (USAF) lv¢el. Capable of mod~eling
convoying (sealift), attrition (airlift and sealift), constrained/damaged
ports (airlift and sealift), staging, availability and utilization of
resources (airlift and sealift), and allocation of intertheater airlift to
theaters, as well as changing any of the above process parameters without
notice. The model can also generate the sustainment requirements for the
deployed forces, based on consumption and combat intensity profiles supplied
by the services, and the closure profile achieved by the model.

CONSU-Mc-M.O1:
Human Participationz Scheduled and unscheduled changes permitted as inputs

prior to simulation.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: No fixed limits of any of its parameters--depedent on hardware
architecture. Does not simulatw CONUS or Intratheater ground movement. Does
not have a start/stop capability.

PLANNED IMPROVEMENTS AND MODIFICATIONS: User-friendly input editor planned,
start/stop capability.
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INPUT: Uses four major input data files: movement requirements data file,
consumption rates file (if required), ship characteristics and availabiolities
file, and a scenario description file.

OUTPUT: Outputs normally produced in report format. AOs have a menu-driven
capability of producing over 1000 graphs per simulation. Offline data base
management systems allow for customized tabular and reports generation.

HARDWARE ANP SOFfWARE:
Com~uter: IBM 3090 (OS MVS/.A) or VAX 8650 (OS VMS).
StoraQE(: Varies, but routinely up to 500 MB.
Pegipherals: User choice.
Lanquaqe: PL/I.
Documentation: MIDAS Users Manual.

S;C'RITY CLASSIFICATION: Unclassified (without data).

GENERAL DATA:
Data Base: Data base preparation usually done by Services and can take

several man-weeks.

CPU time per cycle: Varies based on size and complexity of data base and
scenario. Times range from 15 minutes to 60 minutes of CPU time.

Data Output Analysis Varies depending on complexity of problem and purpose
of the simulation.

Freguency of Use: Daily during the course of major etudies.

Users: OASD(PA&E), The Joint Staff (J-4).

Comments: Has been linked with SUMMITS, an intratheater mobility model in
the course of a major study.
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TITLE: MIDLPJkM - Midlevel Allocation and Ascessment Model.

DATE IMPLEMENTED: December 1989.

MODEL TYPE: Analysis.

PROPONENT: Vulnerability Analysis Branch (C312), Joint Data Systems Support
Center (JDSSC). The Pentagon, Washington, DC 20301-7010.

POINT OF CONTACT: Elliott Hunter, (703) 697-7421, AV 227-7421.

PURPOSE: The MIDLAAM process is a directed set of models and procedures thatcollectively represent a complete mid-level strategic force a.location and
assessment model. MIDLAAM performs the following functions: target data
preparation and aggregation, target response function generation, arsenal
preparation and maintenance, and force allocation planning.

DESCRIPTION:
Domain: Land, air, and sea.

Span: Global.

Environment: N/A.

Force Copnposition: Combined forces.

Scope of Conflict: Nuclear weapons.

M.ssion Area: Strategic nuclear missions.

Level of Detail of Processes and Entities: Individual targets are input but
are aggregated into target complexes/aimpoints and target groups. Target. vulnerability determines survival probability.

CONSTRUCTION:
Human Participation: Required for data preparation and scenario decisions

prior to execution.

Time Processina: Static.

Treatment of Randomness: Deterministic; generates a value as a function of
an expected value.

Sidedness: One-sided.

LIMITATIONS: Data preparation is extensive, and targeting background is
required to fully utilize model capabilities.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improve file handling structure and
enhance measures of effectiveness.

INPUT: Includes arsenal, target, and scenario data. Attack strategies are
also required.

OUTPUT: Aggregated target files, detailed statistical and allocation steps,
strike file, and error reports.

HARDWARE AND SOFTWARE:
Computer: IBM 4341 operation under CMS.
Storage: 6 MB core required to run specific section of the systems.
Peripherals: Printer, terminal (runs interactively with user), and disk

storage device.
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Lancuacie: FORTRAN 66.

Documentation: MIDLAAM user's guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Two to three weeks.

CPU time~per Cycle: Five to 60 minutes CPU depending on file size and
complexity of allocation.
Data Output Analysis: StatiLtical summaries and reports provide quick

access to results.

Frequency of Usa: Three studies per year.

Users: Office of the Assistant Secretary of Defense, International Security
Policy (OASD/ISP) and Office of the Assistant Secretary of Defense, Proyram
Analysis and Evaluation (OASD/PA&E).

Comments: N/A.
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TITL_ : MINDSIM - Mine Deployment Simulation Model.

DATE IMPLEMENTED: 1987.

MODEL TY,'E: Analysis.

PROPONENP: U.S. Army Engineer Waterways Experiment Station,
ATTN: CEWES-EN-A, P.O. Box 631, Vicksburg, MS 39181-u631.

POINT OF CONTACT: Phillip L. Doiron, (601) 634-3855.

PURPOSE: MINDSIM is used primarily to analyze the deployment performance of
remotely delivered, scatterable mines in realistic terrain aid environmental
conditions. The model presertly simulates the deployment of all U.S.
scatterable mine systems and w.ill have the capability in the near future to
simulate the deployment performance of foreign sc&tterable mine systems.
MINDSIM can be used to produce tactical decision aides for a battlefield
commander.

DESCRIPTION:

Domain: Land.

Span: Based on 1!50000 scale map quadrangle.

Environment: Grid-based. Each 100m grid cell contains the terrain and
environmental descriptions of the area. These terrain descriptions can
include the topographic elevation? vegetation type, height, and density; soil
tyrpe and moisture couiteiht; water depth, width, and velocity; urban structure
height and density; and voad type and width. The environmental descriptions
can include the type and amount of precipitation and the snow depth.

Fojce Composition: Mine system assets, both BLUE and tED.

SoIe of Qonflict: Conventional and unconventional.

tLission Area: Mining operations.

Level of Detail of Processes and Entit eg: The performance of each
individual mine system is simulated. The simulation is geared primarily to
aralyze the interactions of the mines with the terrain and environmental
conditions occurring in the selected minefield areas. The minefields can be
located anywhere on a 1:50000 scale map quadrangle and can be of any size up
to the size of the terrain data base.

CONSTRUCTION:
Human Participation: IRequired to select the mine system parameters.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided, symmetric.

LIMITATION]S: Does not take into account any mine system delivery errors.
Mines are a3sumed to be placed into the designated minefield area.

PLANNED IMPROVEMENTS AND MODIFICATIONS: In the near future, foreign
scatterable min. systems and the U.S. Wide Area Mine will be included.
MINDSIM will te implemented on an MS DOS-based PC.

INPUT: Relevkint terrain and environmental factors and mine system
characteristi.s.
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OUTPUTý Produces graphical display and tabular printouts of mina performance.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a MicroVAX computer wich VMS operating

system.
S q: 8.5 MB required to run the model.
Perinheralo: Minimum requirements: 1 printer, 1 Raster 380 graphics

terminal, 1 VT100 terminal.
Lancuaoe: FORTRAN.
Documentation: Documented with five published reports.

SECURIY CLASSIFICATION: Model is unclassified, but some data and model
outputs are classified.

GENERAL DATA:

Data Base: 3 months to prepare digital terrain data base.

CPU time per Sy : 31.72 seconds.

Data Output Analysls: Manual.

Freaueapy of Use; Used whenever required to support research and
development efforts.

Users: U.S. Army En:gineer Waterways Experiment StaLton.

Comments: Model hai been activated on the AirLand Battlefield Environment
Test-Bed System. Interest in the model has been expressed by personnel at
TRAC-WS.
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TITLE: Minotaur.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: Studies, Concepts and Analysis Division,
Logistics Directorate (J-4), The Joint Staff, The Pentagon, Room 2E827,
Washington, DC 20318-4000.

POINT OF CONTACT: CDR K.J. Kelley, (703) 696-6110, AV 225-9212.

PURPOSE: Minotaur is an intertheater strategic deployment model and data
management system. It is a research and evaluation tool that can be used to
determine mobility force capabilities or requirements. Minotaur is intended
for use in situations where a quick analysis of a problem using a highly
aggregated and simplifieI representation of a deployment is sufficient.

DESCRIPTIOI:
Domain: Sea and air; limited land operations.

Span: Can accommodate global or any variety of intertheater movements.

Environment: Network-based air and sea movement.

Force Compogition: Includes all unit and nonunit personnel and equipment
required for deployment.

Scope of Conflict: Simulates only the deployment phase of a conflict.
Presently used only for conventional wargaming and planning.

Mission Area: Intertheateo mobility (airlift and sealift).

Level of Detail of Processes and Entities: Each unit to be moved is
characterized by amounts of various equipment and supplies to be deployed,
number of personnel, specific origin and destination, availability date
reflecting readiness to deploy from the origin, and required delivery date at
the destination. The transportation system assets inay be mobilized at
different times and rates. The aircraft and ships used for deployment are
characterized by their speed, cargo-carrying capacity, and cargo-handling
characteristics. Ships are individually described. Aircraft are tracked by
type.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Dynamic, time-step and event-step.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Maximum values on key parametors, such as number of requirements
(2975) result in a relatively first-cut analysis of intertheater deployment.
Minotaur does not simulate port or airfield operations at either end of the
deployment pipeline, nor does it simulate convoys or ships or attrition of
aircraft and ships.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Input editor being enhanced.

INPUT: Uses six major input data files: s-enario data, network data aircraft
data, ship data, requirements data, and consumption rate data.
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OUTPUs: Can produce output in report, tabular, a'd graph form. Report-
generating routines allow the user to selest a subset of movements generated
by the model, sort them in any order, ane generate tabular reports. Minotaur
also provides an extensive set of screen graphics including pie charts, line
charts, flat and three-dimensional bar charts, and stacked line and bar
charts.

HARDWARE AND SOFTWqARE:
ComDuler_•: IBM PC or compatible with one hard disk drive and one floppy

disk drive, a color/grapfics display board, and an 8087 math
coprocessor.

Storage: 640K memory.
Peripherals: Monochrome or color mon;,tor and printer.
Language: Turbo Pascal Version 4.
Documentation: User's Manual for the Minotaur System, October 1988,

published by General research Corporation.

SECURITY CLASSIFICATION: Unclassified (without data).

GENERAL DATA:
Data Base: Preparation of medningful dat% bases can take several man-weeks

and requires a significant level of technical and functional expertise.

5PU time per Cycle: Depends on data base size and scenario inputs. Small
data bases can be processed in 5 to 10 minutes of CPU time.

Data Output Analysis, Immediate to two man-weeks (depending on complexity).

Freauency of Use: Infrequently used for logistic simulation.

Uegrs: OSAD(PA&E), JDSSC, JCS (J-4).

Comments: Rarely used in J-4.
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TITLE: MISCAT - Acronym related originally to Missile Scattering..�DATE IMPLEMENTED: 1989.

PROPONENT: Massachusetts Institute of Technology (MIT), Boston, MA.

WORK SPONSORED BY: CECOM Center for Night Vision and Electro-Optics,
Attn: AMSEL-RD-NV-VMD-TST, Ft. Belvoir, VA 22060-5677.

POINT OF CONTACT: Thoai Nguyen, C2NVEO, DSN 354-4074, COMM (703) 664-4074.

PURPOSE: MISCAT model was originally developed under contract between
Northrop, Inc. and Lincoln Laboratory, MA. Originally, the model was used in
support of modeling missile scatterings. The model was altered by MIT to
assist in the modeling of millimeter wave power returns from various
background elements (e.g., trees, rocks, roads, and various vegetation).
C2NVEO uses MISCAT and EMSARS models in support of its Multi-Sensor Synthetic
Image Generation Program.

DESCRIPTION:
Domain: Background features (trees, grass, and soils).

Span: Accommodates several different MNW wavelengths (e.g., 35 GHz and
94 GHZ) for its predictions.

Environment: MISCAT executes on a Silicon Graphics Workstation.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: Multi-Sensor 3-Dimensional Scene Generation.

Level of Detail of Processes and Entitier: Yeature File Construction.
Precise composition and orientation of featlure data is required to accurately
model the ground surface area.

CONSTRUCTION:
Human Participation: Required for processes.

Time Processing: Batch.

Treatment of Randomness: MISCAT is basically a stochastic model.

Sdedness: N/A.

LIMITATIONS: Model has not been validated to completion.

PLANNED IMPROVEMENTS AND MODIFICA'2IONS: Adding triple-bounce contribution,
second-level shadowing, and rough-surface scattering.

INPUT: Feature Map; Dielectric coatings of features.

OUTPUT: Power return graph.

HARDWARE AND SOFTWARE:
Computer(OS): UNIX operating system, operating on Silicon graphics.
Storage: Hard disk required.
Peripherals: Laser printer.
Lancuace: Believed to be FORTRAN 77, with C subprograms.
Documentation: Available from MIT.
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SECURITY CLASSIFICATION: Unclassified, but restricted distribution to
licensees for the source code of MISCAT.

GEERL DATA:
Data Base: Extensive feature map required for accurate simulation of signal

returns.

CPU time Per Cycle: Depends on the size and complexity of the landscape.

)ata output Analysis: None provided.
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TITLE: MME - Mobilization Model.

MDATE IMPLEMENTED: 1981.

MODEL TYPE: Training and education.

PROPONENT: War Gaming and Simulation Center,
Institute for National Strategic Studies,
National Defense University (NDU-NSS-WGSC),
Ft. McNair, Washington, DC 20319.

POINT OF CONTACT: R.D. Wright, (202) 475-1251, AV 335-1251.

PURPOSE: To help teach the structure of the military manpower system and to
illustrate costs and wartime manpower yields of key peacetime, mobilization,
and wartime personnel po2ic,.es. Off-line discussions of qualitative, military
judgement issues (force readiness, cohesion, equity, political feasibility)
are an essential component of this model.

DESCRIPTION: The model implements any of a set, of 40 policies and assumptions
dealing with decisions in peacetime, mobilization, or wartime. Examples
include the extent of female participation, the percent wartime manpower
requirement authorized, and the level of recruiting effort in peacetime;
time-phaslng of Individual Ready Reserve or retiree call-ups at mobilization;
choiceE about undermining CONUS units to provide fillers; or medical discharge
standards in wartime. For enlisted members of all four services, the model
calculates recruiting, retention, interservice competition, and force sizes
and quality during a five-year peacetime planning horizon. After M-Day it
calculates (in 10-day intervals) army combat and army support enlisted
manpower supply, demand, and shortfalls. The deploywment 3ched-ale for forcea
to fighting theaters and the casualty profile are fixed by the scenario. This
exercise does not allow for prosecuting the war differently (although users
can enperiment with different casualty scaling factors).

Domain: N/A.

Span: Up to three theaters with wartime combat operations: CONUS
nondeploying (strategic reserve), CONUS training base forces, and the rest of
world.

Environment: N/A.

Force Composition: In peacetime: enlisted personnel for Navy, USMC, and
Air Force; Army enlisted higher risk (e.g., combat arms) personnel; and Army
enlisted lower risk (e.g., service support) personnel.

Scoe of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: N/A.

CONSTRUCTION:
Human Participation: Policy specification and assessment of qualitative,

judgmental factors.

Time Processing: Five-year peacetime calculations in quarterly tima-steps.

180-day war in 10-day time-steps.

Treatment of Randomness. Deterministic.

Sidedness: One-sided.
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LIMITATIONS: Limited treatment of officers and DOD civilians. No play of
Coast Guard. Aggregation of Navy, flarine, and Air Force enlisted personnel
into a single category masks wartime shortfalls in particular specialties.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Data base revisions, extended policy

set, and improved screen input.

INPUT: Policy specification.

OUTPUT: Peacetime costs, recruiting success and force quality measures, and
mobilization assets for four services. Wartime army enlisted supply and
demand and shortfall profile. The model provides a list of flags, noting
qualitative considerations involved with policies selected that require
professional military judgment and evaluation.

HARDWARE AND SOFTWARE:
Computer: A Z-248/IBM-AT or clone with 640K memory.
Storage: Can run from a floppy disk.
Per3pherals: Printer.
Language: N/A.
Documentation: Manpower Mobilization Exercise and Model User's Guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: One week effort to specify an exercise scenario.

CPU time per Cycle: N/A.

Data Output Analysis: N/A.

Frequency of Use: Twice per year.

Users: NDU Industrial College of the Armed Forces and the Army War College.

Comments: Source code maintained at NDU-NSS-WGSC.
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TITLE: MMFLY - Mathematic Missile Flight.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: Bill High, ITT Avionics, (201) 284-2870.

PURPOSE: This program provides missile dynamic data, in three dimensions, for
a given set of initial conditions.

DESCRIPTION: It is a mathematically taoceled, 3-d generic missile flyout
program, which may be used to model a range of missiles through appropriate
input data.

INPUT:, Missile velocity characteristic, navigation constants, G-limits and
target/missile geometry.

OUTPUT: Missile/target dynamics data in the form of print/plot files.

HARDWARE AND SOFTWARE:
Computer: DEC VAX.
Storage: 100K Bytes; memory requirements: 2M Bytes.
Lanauage: FORTRAN 77 (VAX).
Documentation: None.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Typical data preparation is 5 minutes.

CPU time per Cycle: 30 seconds on VAX computer.

Usage: This program provides data for threat dynamic envelopes used by the
INSSIM model.

Comments: This program has a multi-run mode of operation which allows
flyout data (such as closest approach) to be generated for a 3-d grid of
initial launch geometries.
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TITLE: MOUSE - Model for Understanding Signal Environments.

DATE IMPLEMENTED: 1972.

MODEL TYPE: Analysis.

PROPONENT: Calspan Corporation.

POINT OF CONTACT: Gregory M. Lewandowski, 716-632-7500.

PURPOSE: The MOUSE model is a four-step analysis program that simulates an RF
signal environment using Red, Blue and Grey equipment parameters and the
locations of sites Lnd equipments at those sites. It generates data that can
be used in the design and/or analysi's of receiver and signal processing
equipment. It also generates pulse streams of data based on user constraints.

DESCRIPTION:
Domain: Air, land, sea, military, civilian.

Span: Acoommodates any theater depending on the data base.

Environment: Models terrain statistically and takes site preparedness into
consideration.

Force Composition: Can accommodate any force composition depending on the
database. At present, it models emitters from 00 to 600 E. longitude and
450-720 latitude.

Scope of Conflict: Radar RF emittera within any weapon category can be
modeled depending on the data base.

Mission Area: All conventional and unconventional missions can be
accommodated depending on the database.

Level of Detail of Processes and Entities: This model simulates the signal
environment impinging on a receiver probe within an extensive laydown of
emitters. Highly detailed receiver and transmitter antenna patterns are
modeled. The pulse trains of each radar emitter (or effective noise in the
case of CW) and additional statistical summaries are produced. Frequency,
scan and pulse synchronization enter into the computations; special cases are
also accommodated. Preferred antenna pointing directions, in azinmuth, are
based on deployment and employment considerations; in elevation, they are
based on beam elevation angle and equipment physical and electronic
characteristics. Preferred equipment usage is also considered in the data
base. Probabilities of each equipment at each i:ite type being "on" is
included at input. Conditioning of emitters, tk.,at is, of one emitter being
"on' or "off" as a result of another being "on" or "off" is also included.
System wire length and internal electronic time delays are implemented. In
addition, frequency separation for noninterference among systems at each site
is considered. Re-eiver platform characteristics (location, altitude,
heading, and climb, roll and yav, angles) are accounted for in the
computations.

The MOUSE model is a detailed, pulse-to-pulse implementation of the radar
range equation as the main process. Decisions, such as, the specific emitter
at a site that play, are probabilistic based on doctrine and intelligence
information.

M-75



CONSTRUCTION:
Human Part'cipation: Required for case matrix determination, data input,

and results evaluation. The model can be interrupted at the end of specific
steps: equipment parameter setup, site location and emitter setup, signal
environment generation, and results analysis.

Time Processing: The model generates a static snapshot of the signal
environment, and has the capability of extrapolating and sorting pulse trains.

Treatment of Randomness: Probabilities are used in the selection of and
determination of emitters and their condition of being "on" or "off".
Distributions are used to select a number of emitter parameters, time delays,
and pointing directions for TT and HF r:adars.

Sidedness: The MOUSE model simulates friendly, unfriendly and other radar
emitters.

LIMITATIONS: Does not "fly" receiver through scenario.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Updated inputo as new information
becomes available. Ability to "fly" aircraft through scenarios.

INPUT: Equipment characteristics, antennna patterns, equipment multi-beam
frequency, scan and pulse isynchronizati.ons, operational probabilities and
equipment beam "on/off" conditioning, cite locations, type, equipment
complement, time delay distributions, elevation angle distributions, receiver
and platform characteristics, and output constraints.

OUTPUT: Emitter ID, location, range, signal amplitude, AOA and other
operating characteristics. Number of emitters and combined pulse rate (or
number of CN emitters and combined effective signal) at user-specified
receiver thresholds in azimuth/elevation angle bins. Selected environments
based on user constraint of azimuth and elevation angle, frequency, tiwn, and
receiver sensitivity. Also, pulse stream with overlapping pulses including
individual signal parameters are produced.

HARDWARE AND SOFTWARE:
Computer: IBM 370 series, SUN.
Language: FORTRAN 77.
Documentation: Internal user's and engineering manual, and extensive in--

code comments.

SECURITY CLASSIFICATION: Unclassified, but input data are often classified.

GENERAL DATA:
Data Base: Depends on extent of input data with two three months as being

reasonable for data preparation.

Data Output Analysis: 'ecause of extensive data analysis capabilities,
analysis of final results can be accomplished within days or weeks depending
on extent required.

Freguenc7 of Use: Approximately 30-50 runs during an experiment.

Users: ASD, ESD.
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TITLE: MPIRE - Methodology !or Penetrator Route Evaluation.. DATE IMPLEMENTED: 1979.

MODEL TYPE: Analysis.

PPOPONENT: Calspan Corporation.

POIN0 OF CONTACT: Charles J. Mailhot (716) 631-6959; Gregory M. Lewandowski,
(716) 632-7500.

PURPOSE: MPIRE is used primarily to evaluate the relative merit of
effectiveness of penetration concept(s). MPIRE describes SAM and Al
engagement opportunities as a result of EC system employment, tactics and
mission planning. It is used to quickly conduct studies in many different
areas to identify performance ranges and/or requirements for penetration aids.

D2SCRIPTION:
Domain: Air, land, naval operations.

Span: This model accommodates regional scale situations Army Core,
battalion and brigade level), the size of which depends on the mission and
scenario support data. At present, the two main scenario areas have been
Central Europe and Middle East. Longer strategic scenarios have also been
used.

Environment: Local terrai.n masking and clutter effects are computed from
DMA terrain elevation data.

Force Composition: MPIRE is a few-on-many model in that a penetrator with
supporting assets (onboard/offboard jamming) and tactics flies against netted
groundbased and airborne weapon systems.

Scope of Conflict: Conventional and nuclear Red, Blue, and Gray weapon
systems.

Mission Area: Tactical and strategic air-to-grounl missions.

Level of Detail of Processes and Entities: MPIRE requires input that
describes the threat and penetrator scenario, and geographic environment. It
is used fur penetration concept evaluation with cause and effect trends that
can be observed at the stage in which they become significant. Events in the
model (aircraft movement, radar detections, etc.) are time-st'.pped along the
penetrator flight path. Concepts, in general, have been focused on the
characteristics of the penetrator, jamming assets, environment, and the
threat. There are five major portions to the MPIRE methodology that: compute
and describe the threat radar detection capability for each radar in the
scenario against the penetrator including RCS and threshold reactive
on/offboard jammers; compute local LOS to target based on DMA terrain
elevation data, and clutter in both mainbeam and sidelobes; simulation of
threat command and control structures to fo:m track histories and weapon
resource assignments (SAM C2-system specific local and remove EW/ACQ and
weapon launch with track radar and/or seeker lock-on; A: C2 EtI resources fused
to represent Air Situation Center with AI assignments and intercept
commitments); the fifth step is AI vectoring using platform aerodynamics and
track data at the ACI/GCI supplemented by ASC track information (individual
sensors and net can participate).

CONSTRUCTION:
Human Participation: Required for decisions and processes. A run is

interruptable at majors steps.
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Time Processing: Dynamic time-stepped.

Treatment of Randomness: The model ic daterministic in that it generates
values as a functfion of expected values.

Sidedness: MPIRE is a two-sided (Blue vs. Red or Gray), non-syimetric

simulation.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Near-earth propagation loss,

INPUT: Radar parameters, site locations and equipment comp'Whinoct, RCS tables,
jammer characteristics, flight path checkpoints, DMA terrain data, clutter
maps, C2 time delays, interceptor characteristics, detection thresholds,
missile intercept envelope data, missile parameters and C2 linkages.

OUTPUT: J/S ratio histories, return histories at sites, clutter and LOS
histcries at sites, track time histories and statistics, time history of
target position, assignment state, ASC state, track radar state, AI position,
3C and GCI/ACI modes, intercept time, launch opportunities and successful
intercepts.

HARDWARE AND SOFTWARE:
Computer: IBM 370 series, VAX 11/780 with JMS, SUN.
Lanquaqe: FORTRAN.

SECURITY CLASSIFICATION: Unclassified, but input data are often classified.

GENERAL DATA:
Frequency of Use: Continuous for past 12 years.

M-78



TITLE: MPRES - Method for Presenting Received Signals.

, DATE IMPLEMENTED: Unknown.

MODEL TYPE: Analysis.

PROPONENT: USCINCPAC Staff (J55), Box 15, Camp H.M. Smith, HI 96861-5025.

POINT OF CONTACT: Mr. Ronald H. Uyehara, (808) 477-6467, AV (315) 477-6467.

PURPOSE: For a given air defense situation, MPRES is used tc determine the
times at which each target is detected or redetected by each radar, the times
at which each target is lost by each radar because o. fade or terrain masking,
and the length of each radar track. The primary use of MPRES at USCINCPAC is
to generate "detect/leave" events for the MABS-EX air defense model. It is
also, however, used to determine radar detection ranges in the presence of
noise jamming.

DESCRIPTION:
Domain: Air. MPRES models the airspace needed to simulate the coverage of

a radar network. The geographical area that can be considered is limited only
by the extent to which the earth's surface can be approximated by a
rectangular cocrdinate system.

Span: Local and regional. Simulations with greater span are limited by the
number of entities simulated and position errors caused by projecting spheri-
cal coordinates onto a planiar surface.

Environment: Smooth earth with provisions for radar masking at 15-degree
increments.

Force Composition: Aircraft flight paths and radar network types and

* locations.

Scope of Conflict: Conventional.

Mission Area: Air defense.

Level of Detail of Processes and Entities: Single aircraft flight paths and
single radar coverage. Aircraft detection is modeled at the radar equation
level with a step function detection threshold.

CONSTRUCTION:
Human Participation: Not required.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: ECM limited to noise jamming only.

PLANNED IMP;FOVEMENTS AND MODIFICATIONS: Rehost to SUN 3/260 system.

INPUT: Aircraft flight path; aircraft radar cross section as a function of
aspect in three dimensions; jammer power and antenna pattein as a function of
aspect in .nree dimensions; .adar antenna pattern in three dimensions; and
rad.r vertical and horizontal beamwidths, PRF, receiver noise figure, and
power.
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OUTPUT: Coded printout with time on the abscissa and radars listed on the
ordinate. For each flight path, the display shows the times at which the

aircraft is detected by each radar and the times at which it is not
detectable.

HARDWARE AND SOFTWAREt
Cor Mptr: Wang VS80B (OS 6.4); VAX 8650 (VMS 4.6.)
Storage: 5 MB.
Peripherals: Interactive terminal, printer.
Linguage: FORTRAN IV.
Documentation: User manual available.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: 3 to 5 days.

CPU time per Cycle: 1 to 3 hours.

Data Output Analysis: Variable.

Frequency of Use: As needed.

Users: USCINCPAC; U.S. Forces Japan; Japan Self-Defense Forces.

Comments: None.
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TITLE: MPS - Microcomputer Missile Performance Software.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Analyeis.

PROPONENT: Air Force Studies and Analyses Agency (AFSAA/SAS), Pentagon,
Rm ID431 Washington, DC 20330-5420.

POINT OF CONTACT: Maj. Knieriem DSN 225-9018 or Commercial (703) 695-9018.

PURPOSE: MPS is a research and evaluation tool to examine the utility and
effectiveness of a limited ballistic missile attack over a range of scenarios.
MPS also provides a net assessment of the effectiveness of the forces
participating in the plan.

DESCRIPTION:
Domain: Land, air, space.

$pan: Global.

Environment: Limited to continental land masses with national/state
boundaries.

Force Composition: (Per case run) One ballistic missile type, 10 ballistic
missiles, 25 reentry vehicles per ballistic missile, 250 target installations.

Scope of Conflict: Nuclear, red-on-blue, blue-on-red.

Mission Area: Land-based ballistic missiles (nuclear).

Level of Detail of Processes and Entities: Complete missile fly-out data for
up to ten ballistic missiles. Considers range, target accessibility,
footprint dimensions, flight effects, trajectory state vectors, fuel usage,
and nuclear weapon effects.

CONSTRUCTION:
Human Participation: Required for decisions.

Time Processing: Dynamic time- and event-stepped.

Treatment of Randomness: Deterministic and probabilistic.

Sidedness: One-sided.

LIMITATIONS: Limited in number of missiles/warheads per scenario and target
base.

PLANNED-IMPROVEMENTS AND MODIFICATIONS: None, however expansion capability
exists.

INPUT: Force structure, missile design parameters, and target base.

OUTPUT: Missile range, target accessibility, footprint dimensions, flight
times, trajectory stats vectors, post boost fuel usage, nuclear weapon
effects, weapon assignment effectiveness and efficiency, acheduling results,
damage achieved and standard measures of effectiveness (e.g., Damage
Expectancy). Microcomputer graphics software available to produce maps and
graphs of output information.
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HARDWARE AND SOFTWARE:
Computer: IBM-PC Compatible Systems.
Storage: 20 MB Hard Disk, 640KB RAM, Math Coprocessor.
Peripherals: HP Laserjet and/or HP PaintJet Printer, MS-DOS.
Lancuage: Microsoft FORTRAN.

SECURITY CLASSIFICATION: Unclassified (without data base).

GE~NERAL DPTA:
Data Base: 5-15 minutes.

CPU time Per Cycle: 1-20 mninutes per case.

Data Outnut Analysis: 1-10 minutes for graphics postprocessing.

Pi.eauencv of Use: Daily.

Users: AFSAA/SAS.
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TITLE: MRM - Medical Regulating Model.

DATE IMPLEMENTED: September 1988.

MODEL TYPE: Training and education (support of seminar war games).

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT: Micromodels Manager, (401) 841-3276, AV 948-3276.

PURPOSE% MRM models land combat casualty and return to combat rates. It is
designed to support logistics assessment in larger-scale war games.

DESCRIPTION:
Domain: Land.

Lpan: Theater.

Environment: N/A.

Force Composition: Theater-level ground forces.

Scope of Coaflict: N/A.

Mission Area: Logistics.

Level of Detail of Processes and Entities: User defines combat force size.
combat intensity, hospital locations and capac3ties, and casualty
transportation distances. "Snapshots" of personnel status are provided as per
user-specified times (days).

CONSTRUCTION:
Human Participation: Initial inputs and iterative time-step specification.

Time Processing: Dynamic, time-step model.

Treatment of Randomness: Stochastic, with Monte Carlo determination of
•:•sults.

Sidedness: One-sided.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None anticipated.

INPUT: Hospital type (combat or communication zone), bed capacity and
availability, geographic location, evacuation capability, casualty population,
combat intensity, evacuation delays, and distances specified for each
hospital. Casualty rates (killed and wounded as function of combat intensity,
death due to wounds) are spec4.fied for each combat-intensity level. The
dicease and injury rate and the recover and return to duty rate are user-
sppcified globally. User sequentially specifies time period (days) to be
nudeled.

OUTPUT: Status of all or any of the parameters input. If multi-day time-step
selected, user may specify day-by-day output or end-of-period status only.
Output may be sent to screen, printer, or written to data files.

HARDWARE AND SOFTWARE:
Computer: IBM-compatible PC with 512K RAM.
Storage: N/A.
Peripherals: N/A.
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Language: FORTRAN 77.

Documentation: User's manual, source code.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: 30 minutes.

CPU time per rycl3: 15 seconds.

Data Outpgt Analysis: "Snapshot" of casualty numbers and locations.

Freauencv of Use: Several times per year anticipated.

t7ers: Wargaming Department, Naval War College,

Conurents: MRM is designed to provide theater-level land combat casualty
accounting in support of larger-scale war games.
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TITLE: MSEPAM - Mobile .3ubscriber Equipment Performance Analysis Model.. DATE IMPIT)MENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Electronic Proing Grounds,
ATTN: ST.EP-(T-E), Ft. Huachuca, AZ 85613-7110,

POINT OF CONTACT: Mr. Steven C. Cooper, (602) 538-4953, AV 879-4953.

PURPOSE: The MSEPAM is an operational support tool used to provide a means
for estimating the MSE system performance unde.,. various operational and
environmental conditions.

DESCRIPTION:
Domain: Land only.

Span: Can accommodate any corps depending on data base

Environm.nt: Detailed, radio frequency, phenomenoloqy model. Models
effect,3 of terrain and ground constraints in either an ar.-a predictions or
point-to-poinc mode. User or Defense Mapping Agency-digitized terrain data as
input.

Force Composition: Joint and combined, BLUE and RED.

Scoe :.f Confli.t: Cc-nventional warfare.

Ms~iarea: All phases of conventional warfare.

Lje0 •of Detail of Procesues and Entities: MSEPAM is capable of modeling a
"rar.,e of cimplexity from a single radio transmitter to all the radios used bya*. entire army. i4ovement of MSE subscribers, backaroand C-E emitters,turn- n/turn-off of EW, reliability-availabilityv-.naintainability (RAM) events
and attrition arm handled by the MSEPAMu logic.

CONSTRUCTION:

Human Participation: Not required.

'lime Processinqa: Dynamic, time-step and event-step.

Treatient of Randomness: Can 1e run in either deterministic or
rroba3il'tic mode. Monte Carlo options are available for estimating
propagation variations about the mean.

Sidedness: N/A,

LIMITATIONS: Do~ not model specific effects of foliage or urbanization.

PLANNED IMPROITEMEN..$ AND MODIFICATIONS: Studies are underway to further
reduce CPU time, to improve the user interface and to enhance MSEPAM's
flexibility in addressing nsers' applications.

INPUT: Tactical deployment data, equipment technical performance
characteristics, propagation path loss parameters, and .iSE i•ystem-specific
Liming and performan:ve data.

OUTPUTS Printout containing the signaling and timing delays and the message
trVc-ic through the system when the hSE is operating in its intended tactical
operatinnal environment.
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HARDWARE AND SOFTWARE:
Computer: CYBER 180 Model 830, Network Operating System Level 700.
Storage: Variable, requirements can be adjusted. Currently using

376,500 words of central memory and 2.04 million words of
extended memory adjusted according to deployment size.

Peripherals: Optimum number of disk and tape drives varies, variable mass
storage requirements, size of data files determines
requirements.

Lanauage: SLACS 5 (an extended FORTRAN 77).
Documentation: Minimum available, being prepared.

SECURITY CLASSIFICATION: Unclassified, but data bases are classified.

GENERAL DATA.
Data Base: Preparation of complete new corps-size deployment with

appropriate RED forces requires one year. Analysis requiring data
modification for specific changes requires one to two months depending on
extent of changas.

CPU time per Cycle: Dependent on deployment size and equipment to be
evaluated. CORPS size deployment can take 9.0/25.0 hours of CPU time per hour
of simulation time for benign/EW analyses.

Data Output Analysis: Hardcopy printouts.

Freguency of Use: Currently being used for the first time.

Users: USAEPG.

Comments: The model is not machine dependent. However, it does take
advantage of the CDC CYBER 60-bit word for optimization of data storage and
access.
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TITLE: MTTR - 3 Channel Honopulne Target Tracker.. MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: William Higi, ITT Avionics, (201) 284-2870.

PURPOSE: To analyze 3 channel monopulse radar responses to various ECM.

DESCRIPTION: The model was creatod using the Continuous Systems Modeling
Program. It consists of a set of data records which describe the model as
connected analc.(q blocks (integrators, summers, gains, etc.). Some blocks are
modeled directly with user supplied FORTRAN subroutines. The model simulates
the target geometry, radar receiver antenna patterns, target echo and ecm
signals, IF channels (including filters) and antenna az & el servos.

INPUT: CSMP ECM Model data with any user supplieu FORTRAN ECM routines.

OUTPUT: Azimuth and Elevation tracking errors as well as printouts of any
other individual block of the model.

HARDWARE AND SOFTWARE:
Computer: DEC VAX series. Requires array processor.
Storage: 150K Bytes; memory requirements: IM Bytes.
Language: VAX FORTRAN.
Documentation: None.

SECURITY CLASSIFICATION: Program without input data is unclassified; input
data is Secret.

GENERAL DATA:
Data Base: Typical data preparation is 2 days.

CPU time per Cycle: 5 minutes on VAX computer.

Comments: Status of Model - completed.
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TITLE: MTTR2 - 2 Channel Monopulse Target Tracker.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: William High, ITT Avionics, (201) 284-2870.

PURPOSE: To analyze 2 channel monopulse radar responses to various ECM.

DESCRIPTION: The model was created using the Continuous S, 3tems Modeling
Program. It consists of a set of data records which describe the model as
connected analog blocks (integratore, summers, gains, etc.). Some blocks ure
modeled directly with user supplied FORTRAN subroutines. The model simulates
the target geometry, radar receiver antenna patterns, target echo and ecm
signals, IF cLannels (including filters) and antenna az & el servos.

INPUT: CSMP ECM Model data with any user supplied FORTRAN ECM routines.

OUTPUT: Azimuth and elevation tracking errors as well as printouts of any
other individual block of the model.

HARDWARE AND SOFTWARE:
Computer: DEC VAX series. Should run on any machine which supports

FORTRAN and Virtual Memory OS.
Storaae: 150K Bytes; memory requirement: iM Bytes.
Language: VAX FORTRAN.
Documentation: Model block diagram.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Typical data preparation is 2 days.

CPU time per Cycle: 5 minuites on VAX computer.

Comments: Status of Model - completed.

1M-89



THIS PAGE INTENTIONALLY LEFT BLANK

0

k4M-90 0

il, ,m m~n~ , ~ maumnunu H Ilmau i'~. I- mm.m i • .il ',I| V.



TITLE: MULTI-ASPIC - Multiple AWACS Simulation: Penetrator/Interceptor

O Combat Model.

DATE IMPLEMENTED: 1987.

__•E TYPE: Analysis.

PROPONENT: Boeing Military Airplanes, Operations Analysis Organization,
P.O. Box 7730, M/S K80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: Joetta C. Mark, (316) 526-2F10.

PUR?'OSE: MULTI-ASPIC is used for the evaluation of engagements between
penetrators and AIs directed by an AWACS. The model simulates the
capabil.ities of AWACS airborne radar platforms as they direct fighters to
intercept penetrdting aircraft. Up to 10 surv'?illance and orbital areas may
be defined. The simulation considers the following major interactions: AWACS
and A!, AWACS and penetrator, and Al and penetrator. Specifically, it
determines the possible times, angles, and coordinates at which an
AWACS-directed interceptor detects and kills a penetrator that is under
surveillance of the controlling AWACS.

DESCRIPTION:
Domain: Air (land in terms of aircraft basing only).

Span: The model is used in mission segment studies and analyses involving
penetration through multiple AWACS surveillance areas.

Environment: Limited terra>n features as they affect aircraft detection
capabilities.

Force Composition: BLUE and RED air elements, including fighters, bombers,
* and AWACS.

Scope of Conflict: Conventional weapons include air-to-air missiles, guns,

and ALCMs. No nuclear or chemical effects are considered.

Missio- Area: Bomber Penetration through AWACS Surveillance.

Level of Detail of Processes and Entities: Movement is modeled for each
individual player, including penetrators, ALCMs, Als, and AWACS. MULTI-ASPIC
is a many-on-many model with a one-on-one end game. Both AWACS to AI and
AWAIIS to AWACS communication is modeled, but penetrating aircraft can be given
the ability to jam any comnunications. The model simulates both eleztronic
and deceptive countermeasures that can be used by the penetrators against both
Al and AWACS platforms. Player attrition is determined by random draws
against pK information when air-t?!- iir missiles are launched or airborne guns
are used.

CONSTRUCTION:
Human Participation: Required for input data base pteparation and mission

planning only. After execution begins, human participation is not normallf
allowed.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Stochastic, Monte CarWo deterraination of player
attrition based on pK.

Sidedness: Two-sided, asymnetric, roactive model.
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LIMITATIONS: Does not simulate missile flyout for air-to-air missiles.
Penetrator weapons are considered only as generic bomber defensive weapons.
AI autonomous activity is not allowed.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Add calculations for missile flyout
and provide for autonomous AI activity.

INPUT: Penetrator sorties, AWACS orbits, AI and AWACS base locations, weapon
loading and launch parameters, basic flight parasters for all players,
penetration aids and tactics, AWACS interceptor £.asLgnment and operational
rules, AWACS and AI detection capabilities, and cruise missile launch points.

OUTPUT: Number of geometry for both AWACS and AI detections, engagement
geometry at weapon release, player survival results, and time-ordered event
trace.

HARDWARE AND SOFTWARE:
Computer: APOLLO Workstations with a DOMAIN/IX operating system.

(Previously executed on VAX 11/780 computer with VMS).
Storage: 750K bytes, including input files.
Peripherals: None necessary. 1 printer if hardcopy is desired.
Languag: FORTRAN IV and FORTRAN 77.
Documentation: Multiple AWACS Simulation: Penetrator/Interceptor Combat

(MULTI-ASPIC) Model Usir/Analyst. Manual--10/2/87.

SECURITY CLASSIFICATION: Unclassified, but data bases ari< often classified.

GENERAL DATA:
Data Base: Parametric Inputs - 2+ weeks. Tabular data may take several

months to collect or generate.

CPU time per Cycle: Dependent on data base size and numbers of players. A
typical scenario can taka 3 or more hours.

Data Output Analysis: Postprocessors aid in condensing and analyzing
output.

EFrenuencv of Use: Varies by priority arid requirements, but has been used
for three or more studies in 1988.

Users: BMA, Operations Analysis.

Comments: Graphical data may be output and used as input to the Map
Generation Model to describe penetrator routes and AWACS surveillance areas.
The MULTI-ASPIC model is an upgraded version of the single AWACS ASPIC model
which has been maintained and used since 1969 by the OA organization. In 1981
the model was modified to include ALQ-i72 effectiveness for penetration
analysis. Penetrator lethal defense was incorporated in 1986.
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TITLE: MULTIWAR - Multiwarfare Scoping Model Version 2.0.. DATE IMPLEMENTED: 6 September 1988.

MODEL TYPE: Analysis.

PROPONENT: Space and Naval Warfare Systems Command (SPAWAR 301),
Washinqton, DC 20361-5000.

POINT OF CONTACT: CDR John Casko, SPAWAR 31F1, (703) 692-4512; AV 222-4512.

PURPOSE: The MULTIWAR spreadsheet is a top-level, expected-vaLue analysis
tool designed to provide an overview of large-scale naval multiwarfare
scenarios including ASW, AAW, and strike engagements. These specific areas
are individually modeled, and are combined in a full-scale model of a
wargaming scenario.

DES•CRIPTION:
porgain: Undersea, sea, air, and land.

Spaj: Accommodates any theater depending on data inputs.

EnvirnMgnt: Environmental factors do not appear as direct inputs, although
performance inputs for forces under environmental, stress may be manipulated to
reflect affected performance.

Force Comnosition: Combined forces, RED and BLUE.

.QoQflf Cc,.flict: Primarily conventional, but nuclear weapons are
possible.

Mission Area: All conventional missions.

1Weve.X__of Detail__ of Pr•!ce,ýs and Entities: This model will handle forces
from the platform level co the individual elements of ships, aircraft,
submarines, or strike targets. Inputs associate all elements of the same type
(all aircraft off a certain ship) with the same properties of detection,
classification, targeting, and attack. Attrition, however, is at the
aggregate level.

CONSTRUCTION:
Human Participation: Required for decisions and processes. The model

contains specified breakpoints where the user has the option to direct the
play or survey intermediate results.

%ime Processing: Static; user has control of event sequencing and may
direct according to a given scenario. Events always cnntinue through
completion once initiated.

Treatment of Randomness: Deterministic, expected value.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Does not model surface-to-surface naval engagement or mine
warfare.

PLANNED IMPROVEMENTS AND MODIFICATIONS: TBD.

INPUT: The spr.eadsheet requires the number and type of all elements for the
RED and BLUE forces; weapons loadouts and effectiveness factors; movement
probabilities such as detection. classification, and attack; countermeasure
probiDilities; and ý.eapon distribution.
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OUTPUT: Computer printouts, plots, and intermediate totals are available for
the user through EXCEL 'standard features.

HARDWARE AND SOFTWARE:
Computer: Apple liac !I or Mac Plus.
Storaue: Hard drive not required but operationally necessary for

productive use of the model.
Perinherals: Printer for results if desired. EXCEL Version 1.06 must be

resident.
Lanauaae: Microsoft EXCEL Version 1.06.
Documentation: User's guide available. Analyst's Manual under development.

SECURITY CLASSIFICATION: Unclassified without data.

GENERAL DZTA:
Data Base: Inputs fo." a new scenario could take man-months. Alterations to

existing data bases couid be performed much more quickly.

CPU ._me Per Cycle: Depends on data input and machine type; generally less
than fifteen minutes.

Data OLtput Analysis: Analysis performed by operator using intermediate and

final data from model calculations.

Freauency of Use: N/A.

Users: SPAWAR 31F architecture community including NOSC, NUSC, NSWC, and
other Navy labs and contractors.

Comments: N/A.
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TITLE: MUPPET - Multi-Purpose Performance Evaluation Tool.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENTi Vitro Corporation, 14000 Georgia Ave., Silver Spring, MD 20906.

POINT OF CONTACT, A.J. Ondrish, (301) 231-2097.

PURPOSE: The purpose of MUPPET is to display and provide an assessment or
profile of the capability of AEGIS surface ship's combat system in the three
warfare areas: AAW, ASU, and ASW.

DESCRIPTION:
Domain: Sea.

Span: Global,

Environment: Models existing state; portrays status.

Force Composition: One ship.

Scope of Conflict: Conventional.

Miss on Area: AAW, ASU, and ASW.

Level of Detail of Processes and Entities: Uses Lotus 1,2,3 spreadsheet as
an analytical framework to display the status of an AEGIS surface ship's
combat system. Takes equipment atatus and produces computer displays such as
graphs, bar charts, lists, and profiles in each warfare area. This model was
developed as a research tool and a forerunner to other models and projects.
It is now useful for demonstrations and for Producing graphical displays of a
ship's effectiveness.

CONSTRUCTION:
Human Participatie:: Required.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: One-stded/status disp'.ay.

LIMITATIONS: Graphics and spreadsheet only.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None currently planned.

INPUT: All systems and equipment status.

OUTPUT: Graphics, as needed.

HARDWARE AND SOFTWARE:
Computer: IBM PC.
Storage: N/A.
Peripherals: Printer.
Lanquage: Lotus 1,2,3.
Documentation: Notes.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:

Data Base: N/A.

CPU time per Cycle: One minute or less.

Data Output Analysis: Hardcopy available.

Freguency of Use: Occesionally.

Users% Vitro Corporation (in-house).

Comments: MUPPET was developed as a research tool.
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TITLE: MUVES - Modular UNIX*-based Vulnerability Estimation Suite.. DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis.

PROPONENT: Director, Ballistic Research Laboratory,
ATTN: SLCBR-VL-V, Aberdee-n Proving Ground, MD 21005-5O66.

POINT OF CONTACT: Wendy A. Winner, DSN 298-5655: (301) 273-6655.

PURPOSE: The Modular UNIX-based Vulnerability Estimation Suite (MUVES) is the
new software environment under which all vulnerability/lethality analyses
conducted by the Vulnerability/Lethality Division of the Ballistic Research
Laboratory will be performed. Currently, the con.py.rtment-'.evel
vulnerability/lethality model, Vulnerability Analysis Methcdology Program
(VAMP), is implemented under this environment. The stochastic point-burst
model, SQuASH (Stochastic Quantitative Analysis of System Hierarchies), will
be implemented shortly. Vulnerability/lethality analysis Gf armored combat
systems consists of assessing and evaluating the effects of a threat (e.g., a
kinetic-energy round, a shaped-charge munition, etc.) against a combat system.

DESCRIPTION:

Domain: N/A.

Span: N/A.

Environment: N/A.

Force Composition: Conventional munition impacting one combat system.

Scope of Conflict: Conve':tional.

Mission Area: N/A.

Level of Detail of Processes and Entities: Vulnerability/lethality analyses
are performed for one threat; e.g., a kinetic-energy round, impacting one
combat system. Compartment-level vulnerability/lethality analyses commonly
evaluate the combat system's firepower loss-of-function, mobility lo3s-of-
function, and the probability of catastrophic kill.

CONSTRUCTION:
Human Participation: Human participation is not required, and the model is

not interruptable. A user-friendly, menu-driven interface is provided to
assist users with setting up model inputs, setting up analysis runs, and
postprocessing model outputs.

Time Processina: Static.

Treatment of Randomness: Model computation for the compartment-level
vulnerability/lethality model are deterministic. Model computaticns for the
stochastic point-burst model shall be a Monte Carlo simulation.

Sidedness: N/A.

LIMITATIONS: Interaction and evaluation software modules for Explosively
Formed Penetrators (EFPs), Fly-over & Shoot Down munitions, and certain
special armor packages are needed to perform certain compartment-level
vulnerability analyses. A substantial amount of time is required to build the
geometric target descriptions required to perform compartment-level
vulnerability analyses.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: The stochastic point-burst
vulnerability/lethality model will be implemented. Cited compartment-level
model limitations for interaction & evaluation modules will also be addressed.

INPUT: The basic types of files required to perform a compartment-level
vulnerability analysis include: 1) threat parameters describing the
characteristics of the threat capable of damaging the target, 2) target
parameters and target ray-tracing inputs, and 3) interaction and evaluation
"curves" for modeling and evaluating the target-threat interaction.

OUTPUT: For each analysis run, MUVES produces a final results file which
contains the remaining functionalities; e.g., firepower loss-of-function, for
each shot analyzed during the run. At uuer request, an intermediate results
file containing the various internal values; e.g., residual penetration, used
during the internal analysis computations may be output. Postprocessed
outputs from the MUVES final results file are often the most useful.
Postprocessed outputs include: 1) weighted averages of the target's loss-of-
functions/probabi.ities, 2) color-shaded cell plots, and 3) cell-by-cell loss-
of-function/probabilities.

HARDWARE AND SOFTWARE:
Comput6'iOSj): MUVES is designed to run on Systez&. V` compatible UNIX

platforms. MUVES has been compiled and tested on the
following platforms: Silicon Graphics 4D family IRIX 3.3.2,
Alliant CONCENTRIX 3.0, Gould/Encore UTX/32 2.0 (with System
V emulation), and Cray X-MP UNICOS 5.1.

Storaae: To install MUVES source code minimally requires 10 Mbytes.
The disk space requirements for model inputs and outputs
varies. For an analysis of several threats versus one
armored ;.ombat system, 200 Mbytes 3s recommended. MUVES
software only requires two software libraries from Ballistic
Research Laboratory Computer-Aided Design (BRL-CAD) software
package. MUVES currently only ray-traces target
descriptions built with BRL-CAD's Multi-device Graphics
Editor (MGED). To install BRL-CAD source code with full
functionality requires approximately 200 Mbytes.

Peripherals: Minimum requirements: 1 Graphics workstation, 1 printer,
and 1 color-printer.

LanQuage: ANSI C compliant.
Documentation: A MUVES software iL.atallation guide and a MUVES Analyst

Guide (over 180-pages) is available. The MUVES Analyst
Guide references numerous other vulnerability/lethAlity
publications.

SECURITY CLASSIFICATION: Unclassified. , inputs and outputs are often
classified.

GENERAL DATA:
Data Base: MUVES inputs for a compartment-level analysis of one combat

system and one threat typically requires a quarter of a man-year.

CPU time per Cycle: Execution time is dependent upon the combination ()f
target, threat, and the analysis selections. Execution time varies by m.kchine
architecture. Typical compartment-level analysis of one combat system aid one
threat at 12 ditferent views (azimuths/elevations) 'iormally requires undar an
hour of CPU execution time.

Data Output Analysis: Postprocessors aid in analyzing final and
intermediate MUVES output files.
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Freauency of Use: The MUVES implementation of this compartment level model
will be used for several Ballistic Research Laboratory studies this year. Use
of MUVES is expected to increase as more BRL personnel are trained to use this
software package.

Users: Ballistic Research Laboratory (BRL) and U.S. Army Missile Zommand.

Comments: UNIX* and System VO are registered trademarks of AT&T.
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TITLE: NACM - NADC ASW Campaign Model., DATE IMPLEMENTED: Under development.

MODEL TYPE: Analysis.

PROPONENT: Al Branch (7013), Software Technologies Application Division
(701), Systems and Software Department (70), Naval Air Development Center
(NADC), Warminster, PA 18974-5000.

POINT OF CONThCT: Christof H. Heithecker, AV 441-3731, Comm (215) 441-3731.

PURPOSE: NACM is designed to be both a Research & Evaluation Tool and an
Operation Support Tool (Decision Aid). At the campaign level, NACM provides a
comprehensive model of Fleet ASW operations and asset performance against
subsurface th:eats. NACM provides theater-wide estimates of Red submarines
detected, trailed, and killed by Blue search assets performing cued and uncued
search during simulated campaigns. NACM is designed to be integrated with the
Capabilities Assessment and Evaluation System (CASES).

DESCRIPTION:
Domain: Air (VP) and subsurface (SSN) ASW operations.

Span: Accommodates any theater depending on data base; current
implementation is for Pacific theater.

Environment: Acoustic environment and performance prediction modeled via
access to OPTAMAS (Parabolic Equation (PE) Model and CZ-Astral) and Raymode.
OPTAMAS supplies probability of detect coverage mapg for IUSS sensors and
signal excess (SE) values for target-sensor geometries used in Search
Probability Area (SPA) computations. Raymode supplies SEs and Minimum
Detection Range (MDR) for SSN towed-array and VP sonobuoys.

Force Composition: Blue ASW Assets (SSN and VP, IUSS sensors) against Red
SSNs.

Scope of Conflict: Convezional warfare as performed by Blue ASW assets
against Red threats. Model covers Pre and Poat D-Day operationts. After
D-Day, Blue Assets launch weapons against Red SSNs (e.g., torpedoes,
Harpoons). Red has ability to fire back.

Mission Area: Wide Area ASW operations for sea control/denial and Battle
Group cupport.

Level of Detail of Processes and Entities: Entities (objecta) mtodeled at
the lowest level include Blue IUSS sensors (fixed arrays and TAGOS), Blue VP
and Blue SSN, and Red SSNs. Blue Command and Control nodes and processes are
also modeled. Nodes include ASW Command Authority, IUSS Command, ASWOCs, and
Submarine Operating Authority (SUBOPAUTH). Processes include the generation
of IUSS SPAs and their dissemination to ASWOCL and SUBOPAUTH; transmtttal of
this cueing information to SSNs and VPs; SSNs and VP aircraft assigned to
operations armas and engaging in cued and uncued oeazch; detection,
localization, trail, and kill of Red SSNs.

CONSTRUCTION:
Human Participation: Once model has been parameterized (e.g , order of

battle established, Blue force operations and Red target behavior specified)
human intervention is not required. Model is interruptable for limited
editing of parameters (e.g., removal or delay of assets assigned to problem).

Time Processing: Dynamic, time- and event-stepped model.
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Treatment of Randomness: SPA generation relies on stochastic lambda-sigma
process. Submarine patrol logic is random-walk. Localization, trail, and
kill outcomes are based on dice rolls against designated probabilities. Other
processes are deterministic simulation. External calling program (e.g.,
CASES) can set up multiple Monte Carlo replications which will determine
output statistics.

Sidedness: Two-sided in that Red can shoot back at Blue but only :.f shot at
first.

LIMITATIONS: Currently operational for Pacific data only. Blue and Red
operations tre -..ot symmetric (e.g., a Red C3 structure is not in place). Some
Blue C3 operatiors (e.g., hand-off and turnover) are also lacking or limited
in fidelity. As model is still under development, continued evolution and
enhancement will take place in the future.

PLANNED IMPROVEMENTS AN' MOPIFICATIONS: Limitations cited above will be
relaxed. Atlantic data for OPTAMAS will be supplied. ASW operations as
carried out by COMDESGRU and other surface ships will be included. Modeling
of Diesel prosecutions and Third World operations is proposed.

INPUT: Blue ASW asset and Red submarine order of battle; setup of Blue ASW
operations areas and arrival times on station; time-phased deployment of Red
submarines; selected performance criteria of Blue ASW sensors and weapons.

OUTPUT: For each day of the simulated campaign, a summary of Blue cost (VP
and SSN deployed, sorties flown, weapons and sonobuoys expended) vs. Blue
return (cued and uncued engagements with Red targets - detections,
localizations, trail duration, targets killed). Also daily state information
for each participant in the campaign (e.g., location and status of all
simulation objects).

HARDWARE AND SOFTWARE:
Computer: Runs on SUN series computers under LK7X operating system.
Storaae: Requires on the order of 10 megabytes executable (not

including OPTAMAS or other external CASES requirements).
Peripherals: Nothing needed outside of regular CASES run time

configuration.
Language: C, with a tracker (for SPA ellipse construction) in FORTRAN.
Documentation: Extensive working memoranda - more formal documentation set

to be delivered as model becomes part of next CASES release.

SECURITY C.ASSIFICATION: Model is unclaspified but data bases may be
classified. OPYAMAS IUSS data is classified Secret.

GENERAL DATA:
Data Base: Supporting OPTAMAS dica base either precomputed or computable

via PE model on Supercard (can take over an hour to compute transmission loss
data for higher frequencies). Model data supplied from external file or
CASES--model setup should take on order of an hour.

CPU time per Cycle: Dependent on number of participants in simulation. A
campaign for 10 days encompassing on the order of 15 players takes no more
than 10 seconds CPU time to run (assuming all OPTAMAS data has been
precomputed).

Data Output Analysis: Data output in tabular form either stand-alone or via
CASES. A CASES postprocessor (ASSESS) aids in analysis of results.

Frequency of Use: Not yet in operational use.
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Ugera: Projected to be all users of CASES wodels.

Comments: Supersedes Areac Barrier, and Transitor PrcR-ution functionality
in previous CASES releases.

0
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TITLE: NADM - NORAD Air Defense Model.. DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: NORAD HQ/J5Y, NORAD Plans Analysis, Building 1470,
Peterson AFB, CO 80914.

POINT OF CONTACT: Ms. Kathie Reece, AV 692-3781, Comm (719) 544-3781.

PURPOSE: NADM is used primarily to analyze force structures and capabilities
for NORAD HQ and NORAD ROCCs. It is designed to assess the value of different
mixes of forces or resources. It is used to determine first order effects of
changes in performance, effectiveness, deployment and employment of existing
and proposed air defense systems.

DESCRIPTION:
Domain: A discrete global air defense model that includes land, space, air

and sea.

Span: Can accommodate any area. North America data base is complete.

Environment: Smooth, spherical earth assumed (e.g., no terrain), perfect
weather. Input time of day, year and month for analysis of Over-the-Horizon
Backscatter radar performance.

Force Composition: NORAD forces including fighters, AWACS, and radar
systems (OTHB, SBR, aerostats, ground baned).

Scope of Conflict: Air breathing threat against North America, includes
bombers, cruise missile carriers and cruise missiles.

Mission Area: Integrated Tactical Warning and Attack Assessment, Damage
Limitation.

Detail of Level of Processes and Entities: The defensive forces include
ground based radars, OTHB, SBR, AWACS, fighter aircraft and area weapons. The
model simulates the interaction of attacking bombers and air-breathing
missiles and the defensive forces to determine the outcome of resulting
engagements. Five principal functions are modelled: a) Movement of the
attacking force over penetration routes in raids as designed by planners;
b) Detection of the raids at the intersection of their route with the radar
coverage pattern; c) Commitment of the number of fighters required by tactical
defense doctrine to neutralize each raid, from bases which afford the earliest
possible intercept times following -1etection; d) Engagement action in which
results are determined probabilistically to establish either bomber kills or
survivors; e) Manned interceptor recovery and turnaround at the nearest
appropriate base in preparation for subsequent commitment. Individual
aircraft and missiles.

CONSTRUCTION:
Human Participation: Model is uninterruptable. Participation for model

inputs is required.

Time Processing: Dynamic, time- and event-stepped mcdel.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two sided, Red is non-reactive. Blue is reactive to Red.

* N-5



LIMITATIONS: Ground damage is ignored. Command and control is assumed to
eyist wherever surveillance coverage exists. Gross errors, excessive delays
and communication outages cannot be simulated. ECM is simulated only to the
extent that it affects the detection delays and intercept probabilities.
Passive tracking, masking penetrators, inaccurate raid counts are not
considered.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Graphics is to be added to the model
so that the simulation can be visually seen. Red and Blue planner (graphics)
will also be developed. Prototypes are already in use.

INPUT: Radar locations and performance parameters, AWAC routes and radar
parameters, interceptor locations and fighter characteristics, threat
scenario,

OUTPUT: Chronological report of simulation, attrition reports, interceptor
activity.

HARLWARE AND SOFTWARE:
ConRuter: Designed to run on SUN computer with UNIX. Currently

running on SUN 4/360CXP. Nongraphics simulation will run on
any platform with the appropriate compiler.

StoraQe: 2 to 3 MBytes.
Periphvrals: Line printer, Graphics version requires a color printer.
La:•auaca: SIMSCRIPT 11.5, Graphics version also uses "C" and the

SUNVIEW environment.
Documentation: In progress.

SECURITY CLASIFICATION: Unclassified.

GENERAL DATA:
Data Base: Population of data base is simple, large scenarios can be

developed in lesa than 2 weeks, simple scenarios in a day.

CPU time per Cvc.e: Dependent on data base size. Large scenarios can take
less than 5 minutes on SUN 4/360.

Data Output Analysis: For each specific question that the simulation
answers, output reports are programmed directly in. Output is well
summarized.

Frequency of Use: Used on a routine basis.

Users: NORAD and many contractors who support NORAD. The model was the
basis for STRATDEFENDER and is widely used.

Comments: N/A.
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TITLE: NAM - Network Assessment Model.

O DATE IMPLEMENTED: 25 June 1986.

MODEL TYPE: Analysis and education.

PROPONENT: U.S. Arzmy Signal School, Fort Goraon, GA 30905.

POINT OF CONTACT: CYT Anthony Tabler, (404) 791-3782, AV 780-3782 or
Mr. Jim Malcom, Tele'dyne Brown Engineering Project Manager. (205) 726-2781.

PURPOSE: As an analysis tool, NAM deals with force communications
effectiveness and combat development doctrine evaluation. As a training and
nduc&tion tool, NAM develops the skills of the C31 planners in general, and
the skills of the communications planner in detail.

DESCRIPTIONt
Domain: Air and land.

Span: Army brigade to theater.

Environment: Uses terrain elevation data for communications propagation and
displOys cultural features for analytical uses.

Force Composition: Army, joint or ýoinbined.

Scope of Conflict: Electronic warfare only. Effects of attrition from
other effects may be entered against the force or the communications model.

Mission Area: C31.

Level of Detail of Processes and Entities: Several levels of detail. possible. The fundamental entities are BLUE OPFACs, BLUE communications
OPFACs, and RED EW OPFACs. OPFACs can be defined at any level from team to
major theater command centers. OPFACs may be aggregated into super OPFACs if
needed. Force effectieness modeled as a function of commuaications
performance. This performance is based upon four stress factors: bc'.tlefield
activity including movement, threat activities including EW and attrition,
physical properties including electromagnetic propagation, and force traffic.

CONSTRUCTION:
Human Participation: Required for graphical processes for scenario

construction; not required, however, during run. The output viewing processes
are also highly interactive.

Time Processing: Event-step with a clock interval of 10 milliseconds.

Treatment of Randomness: Traffic modeling is stochastic. Other stresc
factors are dete.'ministic.

Sidedness: One-sided.
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LIMITATIONS: The models limitations are as followsi

Current Future

OPFACs 1003 8000
MSE Nodes 100 100
TRITAC Nodes 50 50
Extensions 200 250
Radio nets 100 100
Radl.os/net 30 30
JTIDS nets 10 10
EPLRS nets 8 8
EPLRS comm 1 5
Jammers 00 100
Map size 5x8 5x8

PLANNED IMPROVEMENTS AND MODIFICATIONS: Addition of packet switch scattering,
frequency management tools, and tropospheric scattering model. A fifth stress
factor is anticipated.

INPUT: Force list, CDB, and program of battlefield activity using interactive
graphics.

OUTPUT: Playback of scenario over tactical situation; playback of network
actions including traffic; and statistical analysis function for stress
impacts by OPFAC, network, battlefield functional area, and architecture.

HARDWARE AND SOFTWARE:
Computer: Silicon Graphics 3100 series workstations w/UNIX OS.

Porting in progress for Silicon Graphics 4D series
workstations. Nongraphic processes (actual simulation run
modules) portable to almost all UNIX-based machines with K&R
"C" Compiler. No current graphics process portability.

Storaqe: 100 MB.
Peripherals: None required; printer and graphics screen printer

recommended.
Lanauage: "C" (K & R standard).
Documentation: Functional description, users manual, and programmers

maintenance manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Army OPFAC data base and Army CDB are used to drive the model.

CPU time per Cycle: Unknown at this time.

Data Output Analysis: Unknown at this time.

Frequency of Use: N/A.

Users: U.S. Army Signal School and Tactical Missile refense Program.

Comments: Twelve hours of simulation requires two weeks of preparation,
eight hours of run time (variable).
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TITLE: NAVIMOD - Naval Model.

O DATE IMPLEMENTED: March 1983.

MODEL TYPE: Analysis.

PROPONENT: The Joint Staff, Porce Structure, Resource, and Assessment
Directorate (J-8), Conventional Force Analysis Division (CFAD), The Pentagon,
Washington, DC 20318-8000.

POINT OF C1NTACT Naval Analysis Branch, CFAD, (703) 595-9145.

PURPOSE: 1AVMOD is a theater-level model designed to evaluate the combat
outcomep of naval force interactions used for various Joint Staff assessments.

DEt X RIPTION:
Domain: Air and sea, as related to naval forces. Geographical

considerations of opposing forces are not considered explicitly but maybe
included implicitly by adjuisting combat factors as the geography alters the
capability of weapons platforms.

S§2an: Theater or regional,

Environment: Parameters must be adjusted to reflect specific envirornents;
accordingly, the model can adapt to any environment.

Force Composition: The BLUE forces can consist of aircraft oarriers, escort
ships, other surface ships, submarines sea-based attack and fighter aircraft,
sea-based land-attack cruise missiles, and land-based naval aircraft. The RED
forces can consist of surface ships (and associated aircraft), submarines,
land-based attack and defensive aircraft, and ground defense.

Scope of Conflict: Conventional.

Mission Area: All conventional naval engagement, except mine warfare.

Level of Detail of Processes and Entities: Numbers of types of aircraft,
ships, and submarines that can be input is adequate for prevent force
structures. The model aggregates platform performance parameters into one
generic capability, as instructed by the analyst.

CONSTRUCTION:
Human Participation: Not required.

Time Processinqg: Dynamic, time- and event-stepped model. Progresses
through events at a user-specified ratio of model time to real time.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided, symmetric, reactive model.

LIMITATIONS: Comnand, control, communication, intelligence, elecL.ronic
warfare, and mine warfare are not explicitly modeled.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A

INPUT: Requires that the orders of battle for both sides and the factors
describing 4;he combat capabilities of al] force be entered. Geographical
considerations of the opposing forces are not considered but may bc included
implicitly by adjusting the combat factors as the geography alters the
capability of the weapons platforms. The model includes a single preprocessor
to facilitate inputs.
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OUTPUT: Repotts on the status of forces after each combat interaction (i.e.,
submarine versus submarine, surface force versus air, etc.). These reports
give the expected value of the number of platforms remaining at full strength.

A summary report that gives the expected results after each time period is
included.

HARDWARE RND SOFTWARE:
Computer: VAX with VMS operating system.
Storage: 100,OOC blocks preferred; includes room for data.
Peripherais: 1 printer, 1 VT-100 terminal.
Lanquace: FORTRAN IV, INGRES.
Documentation: Extensive manuals.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Population of large data bases can take several man-years.

CPU time per Cycle: 45 to 90 seconds.

Data Output Analysis: N/A.

Frenuency of Use: Approximately 20 times a year.

Users: CFAD/J-8, IDA,

Comments: A mature naval model that requires operator familiarity to be
most effective.
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TITLE: NAWSYM - Naval Warfare Simulation.

, DATF Il"Pl•MEiTED: 1990.

MODEL TYPE: Training and educatior.

PROPONENT: HQ USAFE Warrior Preparatiu: Certer (WPC), Einsiedlerhof Air
Station, Einsiedlerhof, Germany APO AE 09094-5000.

POINT OF CONTACT: Maj. Ed Poniatowski, (49) 633-536-6507, DSN 489-6507.

PURPOSE: NAWSIM Models sea warfare including ship movement, surface,
subsurface, and air warfare.

DESCRTPTION:
Dorcmin: Air, land and sea.

Span: Theater.

Environment: Latitude- and longitude-based. Models day and night
operations and limited weather.

Force Composition: Joint and combined forces, BLUE and RED.

Scope of Conflict: Conventional.

Mission Area: Sea control.

Level of Detail of Processes and Entities: Individual ships, aircraft or
Task Forces.

CONSTRUCTION:
Human Participation: Recruired for decisions and tasking. Continues to run

without a decision or tasking.

Time Processing: Dynamic, time-step. Uses a ratio of user specified
exercise time to real time.

Treatment cf Rand-:,mness: Stochastic.

Sidedness: Two-sided, asymmetric, both sides interactive.

LIMITATIONS: Limited air-to-air and air-to-ground.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improved graphics capability.

HARDWARE AND SOFTWARE:
Computer: VAX with VMS operating system.
Storage: One 14B.
Peripherals: Minimum requirements: 4 VTl00-type terminals. Can also

drive SUN and VAX 2000 workstations.
Languaae: RATFOR, FORTRAN, and "C".

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:

Frequency of Use: 2-3 times per year.

Users: WPC.
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TITLE: NEST - Naval Exercise Support Tool.

DATE IMPM'EMENTED: 20 February 1989.

MODEL TYPE: Training and education (with limited analytical capabi±ity).

PROPONENT: Naval Space Command, Dahlgren, VA 22448-5170.

POINT OF CONTACT: Maj. M.J. Kramer, 703-663-2677, AV 249-7876.

PURPOSE: NEST models the interactions between satellites and objects on or
near the surface of the earth. This modeling allows rapid modeling of the
architecture and effectiveness of space-based radar, etc., and an assessment
of the systems effectiveness in terms of percent coverage, satellite sensor
dwell times, gap times, and ratios. As a training and education tool, NEST
develops the skills of individuals. As an operations slipport tool, it aido in
decision making.

DESCRIPTION:

Domain: Space, earth surface, and near-earth surface.

Span: Global, with the ability to focus on areas smal?,er tlhan a theater.

Environment: Topographic features and average sea depth extracted from the
World Data Base II map system can be displayed but are not considered in the
movement of tracks or the propagation of emissions.

Force Composition: Joint and combined forces, BLUE and RED.

Scope of Conflict: NEST does not model conflict or weapons systems.

Mission Area: The analysis from NEST is primarily used for sea control and
strike planning. It can be used with any warfare area in planning for
satellite coverage or satellite avoidance.

Level of Detail of Processes and Entities: The lowest entity modeled is the
individual ship, aircraft, or radar against the individual satellite. The
analysis of the interaction between satellites and objects on or near the
surface of the earth considers communications between satellites and ground
sites as well as the movement of the satellites and the near-earth surface
objects.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time ProcessinQ: Dynamic, time-step, where the size of the time-step can be

defined by the operation.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: NEST assumes linear propagation of radio waves (no refraction or
reflection), and assumes a smooth earth (no topography).

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Satellite models, satellite ephemeris data, near-earth surface objects
emitter characteristics, locations, courses, and speeds.

OUTPUT: Computer printouts or plotter printouts and statistical summaries.
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H_.ARDWi RE AND SOFTWARE:
Computer: Hewlett Packard model 9020.
Storage: Minimum storage 15 MB or hard disk memory space.
Peripherals: A graphics plotter, a graphics printer, a digitizer pad,

serial outputs, and an RGB output.
Language: Rocky Mountain BASIC.
Documentation: Very limited; cla3sified. Contact the point of contact for

details.

SECURITY CLASSIFICATION: Unclassified, but data bases are at least secret.

GENERAL DATA:
Data Base: Initial data bases are provided with the model. The time

required to modify and update them depends upon tha level of complexity of the
problem, but averages less than one hour.

CPU time per Cycle: Depends upon the level of complexity of the problem,
but averages less than one hour.

Data Output Analysis: Produces hardcopies of satellite pass times.

Freguency of Use: Varies by command.

Users: JEWC, Navkl War college, Naval Post Graduate School, CINCSPACE,
Naval Space Command, and Carrier Air Groups.

Comments. NEST linked to Prototype Ocean Surveillance Terminal (POST) and
Prototype Analysts' Work Station (PAWS).

N-14 0



TITLE: NETS - Netted EW/GCI Tracking System Model.

O DATE IMPLEMENTED: 1979.

MODEL TYPE: Analysis.

PROPONENT: Operations Analysis Staff, Boeing Military Airplanes, Wichita, KS.

POINT OF CONTACT: Mr. D. Moore (316) 526-3021.

PURPOSE: The Netted Early Warning Ground Control Interceptor Radar Tracking
System Model is a simulation computer program written in FORTRAN and designed
to evaluate the ability of an air defense complex (such as a logically
communications netted EW/GCI ground radar system) to vector airborne
interceptors to the vicinity of a penetrating aircraft.

DESCRIPTION:
Domain: Land and air. Can simulate shipborne air defense radar vectoring

of AIs.

Span: Accommodates any EW/GCI radar threat beddown or subset thereof;
primarily used to simulate Soviet EW/GCI radar network.

Environment: Terrain masking of each radar site is sensitive to penetrator
aircraft altitude, radar antenna height, and individual site terrain
characteristics (flat, rolling, or hilly).

Force Composition: One penetrating aircraft, one assigned AI, network of
EW/GCI tadars.

Scope of Conflict: No weapons or pKs in the simulation.

Mission Area: Strategic missions with fixed penetrator flight paths.

Level of Detail of Processes and Entities: A Monte Carlo simulation
technique is used to fly a penetrator aircraft in three dimensions over a
netted system of ground radar sites. The EW/GCI ground radar detectio.i and
tracking capability is simulated using probabillty distzibutions and functions
to determine when AIs can be assigned and to make penetrator heading, speed,
and position estimates to direct an AT to the penetrator thus simulating the
manual tracking of a radar operator using a PPI scope.

The NETS model simulates one penetrating aircraft at a time, flying a
predetermined path over a group of EW/GCI radar sites. AI combat air patrols
are located throughout tho geographic area, and Ala of various types are
available at these locations to be selected for aCsignment to intercept the
penetrating aircraft- Airborne jammer aircraft may be in the vicinity to
degrade the ability of the EW/GCI to detect and establi.eh a radar track on the
penetrating aircraft. Communications jamming by penetrator can be simulated.

CONSTRUCTION:

Human Participation: Not required.

Time Processing: Dynamic, time-sterp, event-dependert prccessing path.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Orne- sided.
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LIMITATIONS: Number of penetrator flight path lets, number of EW/GCI radar
sites, number of radar types, number of AI combat air patrol locations, number
of Al type, and number of airborne jammers are limited only by current
dimension statements in the FORTRAN code.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None currently planned.

INPUT: Penetrator: speed, altitude, radar cross section, and flight path
turnpoints. EW/GCI: radar chari'.teristics and locations, netting, and
communication delays. AI: chaLo'teristics, lc.catio:ns, and vectoring
doctrine. Jammer aircraftr locations and characteristics.

OUTPUT: Probability of Al encounter, AI encounter times, number of AI
encounters by sector, penu•trator time in EW/GC1 radar coverage, and ground
radar threat density by type.

HARDWARE AND SOFTWARE:
Computer: APOLLO.
Storage: Data base dependent.
Peripherals: Printer.
Language: FORTRAN.
Documentatiou: Boeing Document No. D500-11432d-I Model 13 A'Igust 87

(proprietary).

SECURITY CLASSIFICATION: Unclassified code.

GENERAL DATA:
Data Base: Time required to prepare e data base can vary from several hours

to several weeks depending on size.

CPU A i:Zi per Cycle: Penetrator flight path and data base dependent,
typically less than five minutes.

Dat OuputAnlysis: Statistical postprocessors to Lnalyze both Al
encounters and EW/GCI radar coverage history.

Frecuency of Use: Several times per year.

Users: Boeing Operations Analysis Staff.

Comments: The model can be used for stand-alone analysis or as a generator
of AI encouater events for a larger scale campaign model. The NETS model has
been verified and validated.
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TITLE: NMSTPA - Naval Minesweeping Tactical Plannirg Aid.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: USCINCPAC Staff (J55), Box 15, Camp H.M. Smith, HI 96861-5025.

POINT OF CONTACT: Mr. M.L. McCutdy, (808) 477-0797, AV (315) 477-0797.

PURPOSE: NMSTPA is a decision aid used for optimizing naval minesweeping
tactics. It assists the user in identifying tactics that provide favorable
combinations of attrition and effort. The model uses three MOEs: minefield
clearance level, expected minesweeper casualties, and direct effort (in
minesweeper-hours). During each model cycle, the user solves one of three
planning problems, in wnich tactics are selected to optimize one MOE subject
to constraints on the other two. NMSTPA can be used iteratively to analyze
sensitivities to any of its inputs or to trade cff two MOEs.

DESCRIPTION:
Domain: Sea.

Span: Local.

Environment: Usey4 4onsider environment implicitly through the values they
assign to model inputs.

Forne Compof.tion: Naval mines and mninesweepers only. Mine& are assumed to
be of a single type and setting, with the exceptioDi of ship count setting.
All minesweepers have identical minesweeping characteristics.

Scope of Conflict: Conventional.

Mission Area: Sea control (naval mine warfare).

Level of Detail of Processes and Entities: Individual minesweepers and
mines are not explicitly represented. Minesweepers are continuous rather than
discrete entities. Mines are represented by a uniform dietribution of mine
locat ' (i through which minesweepers must pass. Attrition is bilateral:
minesw_.p'3rs clear mines and mines cause minesweeper casualties. Both types
of attiition are functions of minesweeper tactics, which also determine the
amount of effort expended in sweeping a minefield.

CONSTRUCTION:
Human Participat.on: Required. NMSTPA requires interactive input of data

specifying the problem to be solved. However, once a problem is specified,
the program may not be interrupted. When calculations for a problem are
complete, NMSTPA prompts the user for data specifying a new problem.

Time Processing: Dynamic, closed form. However, results are not presented

as time-dependent.

Treatment of Randomness: Stochastic, direct computation.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Limitations include consideration of single minerweeper and mine
types and a limited variety of ship cnunt distribution for mines. Model is
also limited to considering sweeping tactics characterized by fixed track
spacing and number of runs per track. Other limitations are discussed in the
documentation.
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PLANNED IMPROVEMENTS AND MODIFICATION : None.

INPUT: Data describing minefield cNracteristics, minesweeper
characteristics, minesweeper-mine interactionJi (actuation and 'image data),
and problem specification (including values of constrained MC4ý).

OUTPUT: Screen displays and optional printouts.

HARDWARE AND SOFTWARE:
Computer: VAX (VAX/VMS) or IBM-compatible PC (MS-DOS).
Storage: 84 Kbytes (VAX).
Peripherals: Interactive terminal, optional printer.
Lanauage: ANSI Standard FORTRAN 77; Code substantially conforms with

COMINEWA.ICOM FORTRAN Prograuntmng Standprd.
Documentation: USCINCPAC Technical Report, A Cognitive Planning Aid for

Naval Minesweeping Operations, 25 April 1987 (Revised April
1988). The software includes online help utilities, a
tutorial, sample problems, and user notes.

SECURITY CLASSIFICATION: Unclassified. However, COMINEWARCOM considers this
software developmental, and the proponent may not honor all requests for
release.

GENERAL DATA:
Data Base: 1-2 minutes.

CPU time Per Cycle: Minutes on the VAX; hours on the IBM-compatible PC.

Data Output Analysis: Seconds.

Freauency of Use: 4-5 times per year.

Users: USCINCPAC, USCINCPACFLT, U.S. Naval Coastal Systems Laboratory.

Comments: None.
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TITLE: NRMM - NATO Reference Mobility Model.. DATE IMPLEMENTED: 1978.

MODEL TYPE: Analysis (primarily a vehicle mobility evaluation model).

PROPONENT: NRMM Technical Management Committee.

POINT OF CONTACT: Mr. Peter Haley, (313) 574-8633;
Mr. Donald Randolph, (601) 634-2694.

PURPOSE: NRMM predicts and compares mobility capabilities of candidate ground
vehicles for operation in selected areas of the world. It evaluates mobility
capabilities in the military ground vehicle acquisition process. NRMM can
also be used in course of action assessment, vehicle mix evaluation, and
resource planning.

DESCRIPTION:
Domain: On road, off road (forests, farmlands, r;tc.), across gaps.

Span: Useful from individual vehicle or soldier level up to corps level.

Environment: Off-road area terrain ordinarily mapped in raster, roads and
linear features in vector, and urban areas in raster or vector. Each type of
terrain is described by factors that significantly influence mobility (e.g.,
soil strength, slope, surface roughness, vegetation, visibility, obstacles for
off-road area terrain). The overall terrain description can be developed from
TTADB, ITD, ý- similar terrain data bases produced by the Defense Mapping
Agency. NR-4M models weather effects on historical, near-real-time, and
forecast bases; can model day and night mobility.

For'ie Composition: From single vehicles to vehicle mixes. Joint and
* combined forces, RED and BLUE.

Scope of Conflict: Can adjust vehicle mobility relative to battlefield
damage. Rules can be set for restricting or eliminating mobility as a
iunction of conventional, unconventional, or nuclear warfare.

Mission Area: All missions involving U.S. military ground vehicle mobility.

Level of D~tail of Processes and Entities: Lowest entity is single vehicle,
up to mixes of vehicles. Processes are primarily deterministic based on
field-validated relations. Monte Carlo procedures are used in a limited way
to interpret terrain and historical weather data. Vehicle mobility on road,
off road, and across gaps is modeled primarily in a modular software format
that compares pertinent vehicle and driver capabilities with those nccessary
to satisfy specified terrain, weather, ancl mission requirements.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Dynamic, event-step model.

Treatment of Randomness: Mobility treated in deterministic fashion, terrain
and historical weather by measured data, then limited Monte Carlo proceduras.

Sidedness: Two-sidid, symmetric. Single operator or multiple operators.

LIMITATIONS: Limited capability to model mobility in snow; presently does not
model engineer-assisted gap crossing, avenues of approach, effects of
militarv-emplaced obstacles, cover and concealment, and Lormation movement.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: In process of removing limitations
and enhancing model capabilities.

INPUT: Prescribed digitized data describes vehic3es, driver, terrain,
weather, and scenario factors that have a significant effect on ground vehicle
mobility for specified mission requirements.

OUTPUT: Maps, tabulations, and analyzed data are used to compare mobility
capabilities of military ground vehicles and to evaluate mobility capabilities
of competing ground vehicles in the military acquisition process.

HARDWARE AND SOFTWARE:
Computer: Designed to run on VAX computers with VMS operating system.
Storage: 40,000 blocks (35 MB).
Peripherals: Minimum 1 terminal; can drive printers and graphics

terminals.
Lanauage: FORTRAN 77.
Documentation: Well-documented programmer's manual.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

2GNSRAL DATA:
Data Base: For one quad sheet (22 km x 23 km), all tsrrain factors and

ordinary resolution (lOOm for off-road terrain and 10m for roads and linear
features); digitizing requires about one man-o.)nth. 'Vehicle, driver, and
histurical weather data is preprocessed and requires limited preparation time.

CPU time per Cycle: For one quad and normt terrain data resolution, about
2 minutes.

Data Output Analysis: Postprocessor provides graphical and textual
information primarily in comparing the capabilities of available ground
vehicles and in evaluating mobility capabilities in the military ground
vehicle acquisition process.

Frequency of Use: Varies; used at least se-,eral times per year.

Users, U.S. Army Tank-Automotive Command, Material Systems Analysis Agency,
Foreign Science Technology Center, participating NATO countries, U.S. Army
Engineer Waterways Experiment Station.

Comments: NRMM is managed through a NATO technical management committee
that meets every 12-18 months to consider and implement recommended mobility
modeling changes in accordance with NATO procedures and priorities.
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TITLE: N-SNAP - Non-Strategic Nuclear Attack Planning.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Force Structure, Resource, and Assessment Directorate (J-8),
The Pentagon, Washington, DC 20318-8000.

POINT OF CONTACT: Mr. Jim Hoffman, (703) 695-0895.

PURPOSE: N-SNA? is used to allocate a given mixed weapon arsenal with or
without range restrictions to given target data at the theater nuclear level.

DESCRIPTION:
Domain: Land and sea.

Span: Accommodates any theater depending on data base.

Environment: Cell based.

Force Composition: Nonstrategic nuclear force.

Scone of Conflict: Nonstrategic.

Mission Area: Nonstrategic warfare.

Tevel of Detail of Processes and Entities: Aggregated.

CONSTRUCTION:

Human Participation: None.

Time Proceasina: Static.

Treatment of Randomness: Probabilistic damage assessment.

Sidedness: One-sided.

LIMITATIONS: Model measures prompt blast effects only.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Redesign and recoding.

INPUT: JRAD (336-character) target data base; user-supplied weapon, launcher,
and wave-by-wave scenario files.

OUTPUT: Complete summarkes of weapon expenditure and target damage
assessment.

4ARDWARE AND SOFTWARE:
Computer: VAX.
Storage: 5,000 blocks.
Peripherals: One printer and one VT 100 terminal.
Languac•e: FORTRAN 77.
Documentation: Being developed.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Must have JRAD target data base.

CPU time per Cvyle: 15-20 minutes.
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Data Output Analysis: Statistical reports.

Frequency of Use: Almost daily.

Users: The Joint Staff/J-8.

02
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TITLE: NUC-STRATEGYST.

DATE IMPLEMENTED: April 1989.

MODEL TYPE: Analysis.

PROPONENT: Force Structure, Resource, and Assessment Directorate (J-8),
The Joint Staff, The Pentagon, Room 1D940, Washington, DC 20318-8000.

POINT OF CONTACT: Peter C. Byrne, (703) 693-3248, AV 223-3248.

PURPOSE: NUC-STRATEGYST is a prototype research and evaluation tool. It is a
resource allocation model that positions percentages of defensive resources in
response to a posited strategic attack by nuclear weapons. It determines
optimal BLUE defensive strategies in reaction to RED offensive strikes (or
conversely).

DESCRIPTION:

Domain: Land and air.

Span: Global, strategic.

Environment: RED strategies are determined in terms of offensive weapon
system allocations. BLUE strategies are defined in terms of defensive
resource allocations (ABMs, shelters, space-based platforms, transportation,
detection systems, funds, etc.). It 3mploys game theory and linear
programming to calculate a s.)lation and differential equations to evaluate the
results. The model is fast, responsive, and easy to use.

Force Composition: Forces are composed of numbero of offensive, stra.ngic
ballistic missiles and defensive ABMs. Model provides for Strategic Defense

* defensive measures.

Scope of Conflict: Nuclear, strategic, optimization model.

Mission Area: Addresses defensive resource allocations juxtaposed against a
postulated strategic strike.

Level of Detail of Processes and Entities: Numbers of missiles and targets
are highly aggregated to compute optimal strategies and to adjudicate combat.

CONSTRUCTION:
Human Participation: Required to define strategies.

Time ProcessiLnq Optimal strategy determination is a static process; combat
adjudication is dynamic, time-stepped.

Treatment of Randomness: Deterministic optimization model. Combat
adjudication, however, is based upon Lanchester attrition coefficients.

Sidedness: Two-sided, asymmetric. Can be executed by a single operator.

LIMITATIONS: This a prototype, highly aggregated, loosely coupled model. It
currently requires several operations on two different computer systems to
solve a problem.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The game-theoretic, optimization
model executes on a VAX, whereas the linear programming problem is solved with
a PC-baced software package. These two parts are to be integrated into a
single code. If the model is to be moved from prototype to production, a
preprocessor to automate access of extant target bases and reformat the data
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into NUC-STRATEGYST inputs also remains to be accomplished. A user intezface
is required as well.

INPUT: Scenario tlevelopment zequires targets and target complexes. Users
organize these target collections into strategies Dy designating offensiva
strikes and defensive resource levels. The mode, ilso requires Lanchester
type attrition coefficients, target acquisition, and damage expectancy
probabilities. Target worths are required as well.

OUTPUT: Two-person, zero-sum-game thecry is applied to determine an optimal
strategy. A mixed strategy is indic.-'ted in tea, event that a saddlo-point does
not exist. The methodology employs a system of Lanchester-type differential
equations to determine the number of incoming strategic weapons that penetrate
the defending antiballistic missile systems.

HARDWARE _PN SOFTWARE:
CDute__.•: Currently runs on a VAX computer and on an IBM compatible PC

(both are required).
Storage: Minimum storage required.
Pa ,h__eras: None.
Laaguage: SIMSCRIPT.
Documentation: Technical Paper.

SECURITY CLASSIFICATION: Model without data is unclassified.

GENERAL DAThi
Data Base: N/A.

CPU time Ter Cycle: Small problems are solved in one to five minutes of CPU
time.

Data output Analysis: Produces hardcopy of intermediate and final results.

Freguency of Use: Not applicable to this prototype.

Usert*: There are no "production" users at this time.

Comments: N/A.
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TITLS: NUCEVL - Non-uniform Coverage Evaluation, Version 2.3.

O DATE IMPLEMENTED: October 25. 1990.

MODEL TYP73: Analysis.

PROPONENT: Mine Warfare Command, NAVSTA BLDG NS-1, Charleston, SC 29408-5500.

POINT OF CONTACT: Mr. Joseph Mattingly, Code N4C (803) 743-5405, AV 563-5405.

PURPOSE: NUCEVL is an operational support tool designed for the MCM
Commander's staff to provide the capability to evaluate each phase of an MCM
operazion. The program calculates attained clearance level based on amount of
effort applied.

DESCRIPTION:

Domain: Sea and undersea.

Span: Local.

Environment: All environmental data is implicitly specified t'hrough values
users assign during MCM scenaLio specification.

Force Composition: Naval mines, mine countermeasureo * ies (MCMVs) and

EOD.

Scope of Conflict: Conventional.

Mission Area: Sea control.

Level of Detail of Processes and Entities: Individual minesweepers and
mines are not explicitly represented. Minesweepers are continuous rather than
discrete entities. Mines are represented only in terms of their
susceptibiliyv to sweep tactics, and whether or not ship counts are used.

CONSTRUCTION:
Human Participation: Required. NUCEVL requires interactive input to

specify Lhe problem to be solved.

Time Processing: Dynamic, Closed form.

Treatment of Randomness: Stochastic, direct computation.

Sidedness: Two-sided, asymmetric. One side nonreactivp does not compute
expected casualties.

LIMITATIONS: Math routines contained in NUCEVL assume a i effort applied
must be in parallel tracks to a route. Program doep not n or recall
intermediate results from each day of an exercise,

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improve user interface, add graphics
routines and update algorithms to be consistent with the more rigorous COGNIT
algorithms.

INPUT: Data describing MCM effort applied, mining threat, MCM system
capAbilities and, navigation error.

OUTPUT: Printed output of user input values and MCM clearance attained.
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HARDWARE AND SOFTWARE:
Computer (OS): IBM-Compatible PC (MS-DOS).
Storage: 100K bytes.
Peripherals: Interactive keyboard, monitor and printer.Lanataqe: ANSI Standard FORTRAN 77.
Doc:umentatiun: COMiNEWARCOM's Zenith MCM Planning and Evaluation SoftwareOperator's Manual dated 25 October 1990. (Being updated by

NAVTACSUPPACT.)

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Minutes.

CPU time rer Cycle: Miautes.

Data Output Analysis: Minutes.

Freguencv of Use: As required during each MCM exercise.

Users: MCM Commander's staff.
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TITLE. NUCWAVE - Nuclear Wave Attack System Model.. DATE IMPLEMENTED: 1971.

MODEL TYPE: Analysis.

PROPONENT: Vulnerability Analysis Branch (C312), Defense Systems Support
Organization (DSSO), The Pentagon, Washington, DC 20301-7010.

POINT OF CONTACT: Denise Maykrantz, (703) 697-7421, AV 227-7421.

PURPOSE: NUCWAVE is used to determine the most advantageous placement of
desired ground zeroes (DGZs) for potential targets and inventory of nuclear
warheads. Either the total expected target value destroyed is maximized or
the number of warheads to attain a damage level per target is minimized.

DESCRIPTION:
Domain: Land.

Span: Force posture studies.

Environment: Targets are a collection of force and other military targets,
military and industrial installations, leadership headquarters, and population
centers. Force targets are the foci of direct retaliatory threat. Other
targets are assigned values of priorities.

Force Composition: Strategic nuclear forces.

Scope of Conflict: Nuclear weapons.

Mission Area: Nuclear weapon allocations given a target data base, a
stockpile of nuclear weapons, and attack objectives. The program determines
and analyzes potential DGZ placements and selects the most effective.

Level of Detail of Processes and Entities: Individual targets are input,
but are aggregated by the model into target complexes and aimpoints. Weapon
systems are modeled to the specific load typt. Characteristics of targets
effect the amount of weapons necessary to achieve the final results.

CONSTRUCTION:
Human Participation: Required for setup, but not required during execution.

Several iterations nay be run using massaged data developed by other nodol(s).

Time Processing: Static.

Treatment of Randomness: Deterministic. NUCWAVE is an expected value,
computerized nuclear weapon allocation and damage assessment model.

Sidedness: One-sided.

LIMITATIONS: There is a maximum of 3000 targets per complex. However, the
number of target complexes is unlimited.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The use of the optimal height •f
burst needs to be enhanced. The ability to minimize or maximize collateraJ
damage to specific targets is also required.

INPUT: NUCWAVE requires a set of job instructions in NAMELIST format, a
target data base in JAD format, and a weapon inventory. In multiwave mode,
reduced value data is required.
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OUTPUT: Numerous summaries are produced. DGZ9 are available to SIDAC strike
formats. Target damage is available in JAD format.

HARDWARE AND SOFTWARE:
Computer: IBM 4341 OS/MVS or VMSP/CMS.
Storaqe: 2000K.
Peripherals: Standard peripheral equipment: permanent file space.

Further I/O devices needed for optional output files.
Language: FORTRAN.
Documentation: Limited.

SECURITY CLASSIFICATION: Confidential.

GENERAL DATA:
Data Base: Depends on time needed to develop a JAD and strike data baa,-.

CPU time per Cycle: 1,000-targets per 1 minute CPU time, 10,000 targets per
15 minutes CPU time, and 60,000 targets per 150 minutes CPU time. These
calculations are based on one wave, one weapon type, and potential phase and
target data complexed and sorted on latitude and longitude.

Data Output Analysis: Depends on the number of targets and strikes.

Freauenc7 of Use: As necessary for studies.

Users: DSSO, PA&E, and ISP.

Comments: NUCWAVE is used to create damage response functions for two other
models used for PA&E analysis, MIDLAAM and GAINER.
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TITLE: NUFAM III - Nuclear Fire Planning and Assessment Model III.. DATE IMPLEMENTE2: 1986.

MODEL TYPE: Analytical.

PROPONENT: U.S. Army Concepts Analysis Agency.

POINT OF CONTACT: Mr. R. Barrett, (DSN) 295-1670 or (301 )295-1670.

PURPOSE: Research and evaluation tool for corps and theater-level analysis.
Used to support requirements and capability assessment studies of tactical
nuclear forces arrayed in context of a theater battle.

DESCRIPTION:
Domain: U.S. and opposing land and air forces rn a corps-sized frontage.

Depth to 500 km from FLOT.

Span: Corps level model is routinely run for multiple corps to yield
theater level results.

Environment: User defines unit locations to model based on terrain, posture
and scenario. Model does not represent terrain ftatures. Population centers
are included for civilian damage/casualty avoidance.

Force Composition: Unit sizes are defined in data base. Intended for
company or battalion representation of units. Both Red and Blue units
represented.

Scope of Conflict: Nuclear only. Models one or more nuclear pulses
occurring within a short period of time (less than or equal to 12 hr). Unit
locations remain fixed, although the effect of movement is implicitly
represented. No conventional attrition occurs during simulation, but should
be reflected in unit strength prior to nuclear use.

Mission Area: Nuclear only.

Level of Detai.l of Processes and Entities:
Entities: Company or battalion maneuver unit; artillery and missiles by

firing section or launcher, aircraft by sorties from air bases. Defined in
data base.

Processes: Target acquisition, detailed fire planning, execution of
nuclear pulses, assessment of damage to units. Movement implicitly
represented. Damage represented is radiation to personnel and blast to
equipment. No fallout. Weapons and effects are defined through data base to
allow new weapons to be represented. Fire planning criteria defined through
data base to allow for variations i.n fire doctrine.

Time: Discrete event driven model.

CZNCTRUCTION:
Human Participation: Not required outside of preparation of input data.

Time Processl:•: Dynamic, event-step.

Treatment of Randomness: Stochastic (Monte Carlo). Ten runs are normally
required to yield reasonable means.

Sidedness: Two-sided, symmetric in logic, asymmetric in data output values
and data driven doctrine.

LIMITATIONS: Nc conventional or chemical play. No explicit movement of
* units.
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INPUT: Unit locations and characteristics; nuclear weapons characteristics and
effects. Parameters defining acquisitioa., movement, and fire planning logic.
Size and location of population centers.

OUTPUT: Postprocessor produces 30 reports. Typical results are units
acquired, engaged, and defeated; weapons selected and fired.

HARDWARE AED SOFTWARE:
Computer: UNISYS 1180/84.
Storage: 230 K (main); 140 K (extended).
Peripherals: Calcomp plotter.
Language: SIMSCRIPT 11.5.
Documentation: - CAA-D-86-2, NUFAM III User's Manual.

- DTIC AD#B113173L.

SECURITY CLASSIFICATION: Unclassified, without data.

GENERAL DATA:
Data Base: Data base prep: 1-6 weeks depending on number of excursions,

etc.

CPU time per Cycle: Two-hours per repetition; 20-hours pir excursion.

Data Output Analvais: Currently can produce up to 30 pre-defined reports.
Porutprocessor package (NtIFAM-GAP) allows free-form data base queries and
graphic displays.

Fr-auency of Use: support in 1 to 5 studies/year.

User(s): U.S. Army Concepts Analysis Agency.

Comments: None.
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TITLE: NUSSE-3 and NUSSE-3 (ATM) 0

DATE IMPLEMENTED: NUSSE-3: May 1987. NUSSE-3 (ATM): March 1988.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army CRDEC.

POINT OF CONTACT: Ron Pennsy, CRDEC, (301) 671-3570 or
Dr. Camille D'Annunzio, The BDM Curporation, (703) 048-7471.

PURPOSE: The NUSSE-3 and NUSSE-3 (ATM) models may be used to describe the
hazards, both liquid and vapor, from the release of a chemical munition.
NUSSE-3, valid for low altitude release, and NtJSSE-J (ATM), valid for release
at altitudes ,ip to 20 kilometers, ar amathematically formulated based on the
tranrport and diffusion equations. Each model describes the chemical agent
from the time of release to its ground impact, and then determines the vapor
hazard until all of the agent has evaporated. NUSSE-3 (including the ATM
version) may be used to estimate the area of liquid contaminations subsequent
vapor contamination, and resulting chemical casualties. NUSSE-3 will handle
gaseous, neat, or thickened agents dispensed from multiple m•unition types.
NUSSE-3 methodology consists of describing the c'iemical cloud immediately
after release, following the cloud to ground impact by determining the droplet
transport by wind, evaporation, and transport and diffusion of the primary
vapor. Ground contamination and lethal footprints are then calculated and the
resulting vapor cloud (due to evaporation) ic tracked in time.

DESCRIPTION:
Domain: Air and ground.

Span: Local. ATM Version requires actual weather data; Central Europe is
available.

Environment: Considers temperature, speed, and wind direction.

Force Composition: N/A.

Scope of Conflict: Chemical warfare. Determines lethal footprints on the
ground and subsequent vapor drift, and can be used to estimate chemical
casualties.

Mission Area: N/A.

Level of Detail of Processes and Entities: N/A.

CONSTRUCTION:
Human Participation: Required to set up input file, then not permitted.

The model is not interruptable.

Time Processing: Dynamic, time-step.

Treatment of Randomness: N/A.

Sidedness: N/A,

L'MITATIONS: Uses a simplistic algorithm for weather effects and does not
take wind sheet into play. Also ground deposition grid is limited in size.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improvements in the ground deposition
grid and the modele graphics capabilities are underway.
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INPUT: Includes munition data such as munition type, neight of release, and
type and qvantity of agent. Meteorological information is estimated for
NUSSE-3. The ATM version, however, requ.res ar'tual weather data for the
regxio of interer-L including wind speed and direction, temperature, pressure,
and humidity.

OUTPUT: Includes ground concentration, lethal footprints, map-scaled overlays
(these three may be done graphically), dosage/time, and vapor cloud tracking
among others.

HARDARE AND SOFTWARE:
Computer: Models have been run on UNIVAC, CRAY, VAX-11/780, VAX/8600,

and MicroVAX-II machines. The graphics package requires the
availability of DISSPLA.

Storage: N/A.
Peripherals: One grathics terminal. Graphics version zequires DISSPLA.
Lanaunga: FORTRAN
Documentation: Published manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: Depends on resolution desired; average run is
approximately 50-60 CPU minutes on Micro-VAX II.

Data Output Analysis: Large text files that may be printed and graphic
files.

Frequencv of Use: Frequent when analyzing a chemical threat.

Users: CRDEC, CAA, BRL, BDM Corporation. Has also been given to France,
NATO, and Israel.

Comments: Model is designed to give ball park estimates only. The NUSSE-3
models have been used to estimate the size and location of the chemical lethal
footprint from a ballistic missile, to determine a keep-out altitude for
chemical missiles and the effects of artillery chemical munitions, and to
estimate chemical casualties. NUSSE-3 models may also be used to compare
actual ground contamination area with the detectable contamination area.
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TITLE: OBSERVE - Laser Observation Program.

, DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis and training and education.

PiOPONENT: U.S. Army Atmospheric Sciences Laboratory, SLCAS-AE-AE,
White Sands Missile Range, NM 88002-550J.

POINT OF CONTACT: Dr. Harry J. Auvermann, (505) 678-4224, AV 258-4224.

PURPOSE: When used as an analysis model, OBSERVE serves as a research and
evaluation tool that deals with combat development. It also deale with
competing strategies of deployment and countermeasures to battlefield lasers.
The model produces files containing data from which pictures of the appearance
of a laser beam traversing a battlefield atmosphere can be made. The laser
can be pulsed or continuous wave, scanning or pointing. The sensor can be
staring, serial scan, or parallel scan. She picture represents the sensor
display. The output can be transformed into printer images or video tapes.
Video tapes can be used to gather statistical information on detectability of
laser beams from a number of operatore for selected scenarios. For training
and education purposes, video tapes produced from model data can be used to
train sensor operators in laser detection. The model will improve troop
performance by developing the skills of individuals.

DESCRIPTION:
Domak: Land.

Span: Re-ýmental battlefieLd.

Environment: Flat-. terrain, variable visibility, variable climate, simulated
background, six degrees of freedom for laser, and sensor location an4
orientation.

Force Composition: Front line units.

Scope of Cconflict: Deployment, RED or BLUE, of laser rangefinders,
designators, and weapons. Deployment, RED or BLUE, television, image
intensifiers, and thermal viewers.

Mission Area: Suppression of battlefield use of lasers.

Level of Detail of Processes and Entities. The model calculates the
intensity of laser radiation scattered into the sensor by the device port and
atmospheric particulates. The calculation is done for an array of picture
elements that represents the s~nsor display. The intensity calculated this
way is added to the background array of intensities that have been supplied by
the analyst. The background array is derived, typically, by digitizing a
photograph or infrared image of a representative scene.

CONSTRUCTION:

Human Participation: Not permitted.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: Uniform battlefield conditions.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Upgrade to EOSAEL format.
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INPUT: Weather, sensor, and laser data from ASCII files and background data
from binary files.

OUTPUT: A series of data files on magnetic tape. Each file typically
represents one frame of the sensor display.

HARDWARE AND SOFTWARE:
Computer OjO: VAX 11/780 VMS.
Storaae: 200,000 bytes.
Peripherals: Line printer and magnetic Lape drive.
Language: FORTRAN.
Pocumentation: Internal, usera guide.

SECURITY CLASSIFICATION: Unclassified.

""NERAL PATA:
Data Base: Minimal run time, two a-s for background.

CPU time Per Cvyc : One hour per 30 frames. A typical sensor produces
30 fraimes per second of real time.

Data Output Analysis: Once a video digital-to-analog convertst has been
united with a tape reader, a video tape can be produced in a few minutes.

Freauencv of Use: Inactive.

Users: ASL.

Comments: Some of the branches of OBSERVE have not been completely
debugged.
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TITLE: OPAT - Orbit Propagation and Analysis Tool.

O DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: Avtec Systems Inc., 10530 Rosehaven St, Fa1rfax, VA 22020.

POINT OF CONTACT: Jeffrey G. Peiffer, (703) 273-2211.

PURPOSE: The Orbit Propagation and Analysis Tool is a research and evaluation
tool, as well as an operation support tool. It can be used to model
spacecraft orbits passing over areas of interest, and simulate different types
of communications between space and ground.

DESCRIPTION:
Domain: Space and Ground.

Span: Global.

Environment: Orbits can be simulated tu the accuracy required by the user,
trading off speed for accuracy.

Force Composition: Joint and combined forces, both blue and red.

Scone of Conflict: Anti-satellite warfare, or ground-based warfare.

Misson Area: Spacecraft/Satellite modeling.

Level of Detail of Processes and Entities: Individual spacecraft are
simulated. Earth oblatenoss, atmospheric drag, solar radiation pressure, and
spacecraft maneuvering car, be modeled. Individual ground stations and areas
of interest are modeled.

CONSTRUCTION:
Human ParticiPation: Required to initiate simulation.

Time Processinqg Dynamic, time-stepped model.

Treatment of Randomness: Gaussian random noise can be added to simulation
of sensors.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Simulation of spacecraft/ground communications is simplistic.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improve space/ground communications
modeling.

INPUT: Orbital elements, ground station locations, areas of interest.

OUTPUT: Rise/Set times of spacecraft over areas of interest, limited selsor
information.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a Motorola MVME147 under UNIX.
Storage: 5 Megabytes.
Peripherals: Minimum requirements: 1 VT100 terminal.
Lancuaae: FORTRAN, C.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:

Data Base: Contains inputs to simulation.
CPU .me per Cycle: Depends on acouracy of orbital model.

•ata Output Analysis: Analysis tool displays results of simulation in
real-time or offline.

Freauency of Use: Used as required to simulate orbital dynamics.

Users: A DOD customer.

Comment.3: Can be easily configured to support other types of orbital
analysis requirements.
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TITLE: OPSURV - Operational Survivability Model.

, DATE IMPLEMENTED: 1986.

MODEL TYPE2 Analysis.

PROPONENT: Defense Nuclear Agency, Washington, DC 20305-1000,
The BDM Corporation, 7915 Jones Branch Drive, McLean, VA 22102.

POINT OF CONTACT: William T. Cooper, (703) 848-7510 or Robert H. Sharify,
(703) 848-6025.

PURPOSE: OPSURV is used to assess risk and measures to reduce risk for units
under threat of nuclear, chemical, and conventional attack. Its applications
include planning, training, and analysis of doctrines and issues related to
survivability.

DESCRIPTION:
Domain: Land.

nar__: Division/brigade area of influence.

Environment: Digitized terrain in 100m x lO0m blocks that enable elevation
and relative density.

Force Composition: Battalion and company components.

Scope of Confl~ict: Acquisition threat, chemical, nuclear, and cunventional
attack survivability.

Mission Area: All land-based division/brigade deployment with 200 km of the
FLOT.

Level of Detail of Processes and Entitisg: All detection and targeting
results based on individual company activity, location, composition, and
lucrativenese factors can be displayed for battalion and company.

CONSTRUCTION:
Human Participation: No user interruption 's needed; model is data-driven.

Time Processing: Static. Each run simulates a "picture" taken of the force
deployment, performing detection analysis at any given instant.

Treatment of Randomness: Deterministic procedures for detection and
verification. Stochastic, Monte Carlo procedures for targeting and attack
results.

Sidedness: Two-sided, RED side (sensor deployment) nonreactive.

LIMITATIONS: The geographical area for gaming is restricted to stored
digitized terrain data (currently 200 km in the vicinity of Fulda, West
Germany).

PLANNED IMPROVEMENTS AND MODTFTCATIONS: None.

INPUT: Data on division, threat factors, and other parameters.

OUTPUT: Unit deployments on terrain are shown on a color monitor with symbols
of units at high risk highlighted. The black and white monitor depicts unit
data, lists of units at risk, and other output. Printouts of selected output
can also be obtained.
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HARDWARE AND SOFTWARE:
Computer: APPLE II Plus.
Storaae: 10 MB.
Peripherals: CORVUS hard disk, black and white monitor, color monitor

printer, joystick, videodisc player, PGS graphics system
(SYMTEC), and VMI package.

Language: Pascal.
Documentation: Detailed user's manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Two man-weeks.

CPU time per Cycle: Four hourr.

Data Output Analysis: Raw data and graphics format.

Frequency of Use: Undetermined.

Users. DNKi/..S. Army Combined Arms Center and BDM.

Comments: None.

0
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TITLE: OPUS1 - Optimal Preferential Utility and Strategies Program,
Version 1.

DATL IMPLEMENTED: 1981.

MODEL TYPE: Analysis.

PROPONENT: Air Force Studies and Analyses Agency (AFSAA/SAS), Pentagon,
Rm ID431, Washington, DC 20330-5420.

POINT OF CONTACT: Capt. Misra, DSN 227-9702 or Commercial (703) 697-9702.

PURPOSE: OPUS1 is a computer program that evaluates effectiveness of a
defensive system operating with preferential strategies.

DESCRIPTION:
Domain: Air and exoatmospheric.

Span: Global.

Environment: N/A.

Force Compositi~n; BLUE on RED or RED on BLUE.

Scope of Conf•'ct: Nuclear.

Mission Area: Strategic nuclear.

Level of Detail of Processes and Entities: Each offensive weapon (RV) has
some probability, pK, of destroying the target at which it is aimed, and each
interceptor has a probability, p1, of intercepting an RV to which it is
committed. Both the offense and the defense must allocate their weapons for
optimal effectiveness, but each is ignorant of its opponent'p allocation.
These allocations form a pair of preferential strategies, and the theory of
two-person, zero-sum games provides a formulation by which each side can
choose its best strategy.

CONSTRUCTION:
Human Participation: Required for initial input parameters and foe

refinements for each iteration.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedne.js: Two-sided.

LIMITATIONS: Limitations on number of offensive nuclear bursts at each target
and number of interceptors/RVs. Running model is a time-consuming process.

PLANNED IMPROVEMENTS AND MODIFICATIONS: RAND Corporation planning a new
version.,

INPUT: Probability of detection, probability of intercept, offense booster
reliehility, defense unit availability, etc.

OUTPUT: Provides an optimal offense and defense strategy given the initial
input parameters.
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HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storaae:
Peripherals: Terminal and printer.
Language: FORTRANe
Documentation: User Manual.

SECURITY CLASSIFICATION: Unclassified (without data base).

GENERAL DATA:
Data Base: One man-week.

CPU time Per Cy:ce: Six seconds on the STC 4080.

Data Output Analysis: One hour per iteration.

Frequency of Use: Varies with user.

Users: AFSAA/SAS, RAND.

Comments: None.
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TITLE: ORDAM - Obstacle Removal Delay Assessment Model.

DATE IMPLEMENTED: January 1985.

MODEL TYPE: Analysis.

PROPONENT: The BDM Corporation, 7915 Jcnes Branch Drive, McLean, VA 22102.

POINT OF CONTACT: Karen A. Stark, (703) 848-6258 or
John Chalecky, (703) 848-6374.

PURPOSE: ORDA4 is used .o evaluate the contribution made by area denial mines
used in conjunicio. .ith runway cra- :.na munitions to ai.-field duration of
closu:e=

DESCRjPTION:
Domain: Land.

Spn: Single airbase level.

Environment: Cratered and uncratered areas on airfield launch and recovery
surfaces, and grassy areas to either side of the surfaces.

Force Composition: Component.

Scope of Conflict: Considers conventional runway cratering munitions an
area denial mines.

Mission Area: Airfield attack.

Level of Detail of Processes and Entities: Individual vehicles and personnel
are modeled. Processes modeled include tank dozers sweeping the minefield
area, dismounted personnel employing small arms fire to detonate and destroy
mines, and dismounted personnel using set charges to destroy mines in place.
Movement and attrition are explicitly considered.

CONSTRUCTION:
Human Participation: Not permitted. Clearing methods to be employed are

chosen in input preparation phase.

Tine Processing: Dynamic, event-step.

Treatment of Randomness: Minefield dimensions and densities are determined
stochastically based on delivery system errors and mine dispersion paranneterrs.
Vehicle and personnel attrition is treated in a Monte Carlo fashion. In
addition, mines with a self-destruction mechanism are explicitly modeled with
a user-defined random self-destruct distribution.

Sidedness: One-sided.

LIMITATICNS: Does not consider sensor-fuzed, wide area mines.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Logic to handle target-activated
fuzing, such as seismic, acoustic sensing.

INPUT: Requirements include attack system parameters such as size of attack,
cratering munition and mine characteristics, clearing methods to be employed,
their rates of operations, and their vulnerability to mine detonations.

OUTPUT: Produces distributions on the amount of time required to counter the
various portions of the minefield.
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HARDWARE AND SOFTWARE:
Computer: Runs on DEC VAX series and IBM PCs and compatibles.
Storage: Approximately 150 KB.
Peripherals: No special requirements.
Language: FORTRAN.
Documentation: Limited.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Approximately one man-week.

CPU t4.me Per Cycle: Depends upon size of attack and clearing resources
available. A typical case requires approximately five minutes c' a DEC
MICROVAX.

Data Output Analysis: Raw d.it? and summary statistics are provided for ease
of interpretation.

Freguency of Use: As required.

Users: U.S. Air Force Armaments Divi.-!on, Commercial Concerns.

Comments: Normally used in conjunction with a number of BDM'S family of
models.

0
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TITLE: ORGAME - Oak Ridge National Laboratory (ORNL) Wargame.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Force Structure, Resource and Assessment Directorate (J.-8),
The Joint Staff, The Pentagon, Room 1D929, Washington, DC 20318-8000/Center
for Modeling, Simulation, and Gaming, Martin Marietta Energy Systems, Inc.,
PO Box 2003, Bldg K-1001, MS 7170, Oak Ridge, TN 37831-7170.

POINT OF CONTACT: Dr. Dean S. Hartley III, (615) 574-7670.

PURPOSE: The Oak Ridge National Laboratory (ORNL) Wargame (ORGAME) is
designed to provide planners with an automated tool to assist them in
developing and quickly analyzing alternative plans for a contingency
operation. It is similar to the State of the Art Continvency Analysis model
(SOTACA), having developed from th;at model using alternative algorithms to
meet user criticisms of SOTACA.

DESCRIPTION:
Domain: Land and limited air.

Span: From Low Intensity Combat (LIC) to about Brigade level.

Environment: Network based overlying a political area map. Distances of
the links between nodes (roads, etc.) are input to account for subscale
contortions. Transit time variations may also be included.

Force Composition: Joint and combined forces, Red and Blue, including such
force elements as political influence.

Scope of Conflict: Nonnuclear, conventional and LIC.

Mission Area: Conventional and unconventional warfare, limited to the
imagination of the user.

Level of Detail of Processes and Entities: Entities are militawy and
political units which can be joined together and split up. Standard ground
and air weapons can be played alcng with nonstandard weapons. Processes are
battles between ground units that come in contact on the network and ai:
sorties ts.'.. , ,roach Aithin the range of ground or air weapons.

CONSTRUCTION:
Human Participation: Not required, interruptable with checkpoint3 and

resets to earlier times.

Time Processing: Dynamic, time-stepped (variable during model run).

Treatment of Randomness: Can be run deterministically or stochastically (to
determine spread of results) or perform sensitivity analysis.

Sidedness: Two-sided, symmetric, both sides reactive.

LIMITATIONS: Network upon which battles are fought must be predetermined.
Battle script is required.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: An extensive user interface aids in the input of the scenario data,
including building units and the network.
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OUTPUT: Output consists of screen views of action and current status of
foirces, etc. Comparative charts are also available.

HARDWARE AND SOFTWARE:
Computer(OS%: Designed to run on a VAX computer with VMS.
Storage: See SOTACA reference.
Perinherals: Tektronix 4237 graphics terminal and 4696 colcr (screen)

printer and a DMA high speed link between the computer and
the terminal. Otherwise like SOTACA.

Language: FORTRAN 77, PLOT-10 versior 2 Standard Tektronix Interfacelanguage, and FORTRAt: callable Tektronix terminal language
subroutines.

Documentation: Manual describing differences from SOTACA.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Population of data base is similar to SuTACA (slightly shorter).

CPU time per Cycle: About 10 times faster than SOTACA.

Data Output Analysis: Output is immediately usable.

Frequency of Use: Not determined.

Users: Unknown.
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TITLE: ORSBM - Oak Ridge Spreadsheet Battle Model.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis (but also used in calibrating exercise driver/training
models).

P±ROPONENT: Center for Modeling, Simuletion, and Gaming, Martin Marietta
Energy Systems, Inc., P0 Box 2003, Bldg K-1001, MS 7170, Oak Ridge,
TN 37831-7170.

POINT OF CONTACT: Dr. Dean S. Hartley III, (615) 574-7670.

PURPOSE: The ORSBM is primarily a tool for extended face validation of more
complex combat simulations. It also has potential use as a battle decision
aid. The ORSBM is produces a rapid, rough-cut forecast of the results of a
proposed battle (with upper and lowar limits), based on historical data.

DESCRIPTION:
Domain: Land and limited air.

San: A single battle (best results range fromt battalion to division
sized).

Environment: Single inputs for each of climate/season, weather, terrain
visibili'y: and temperature.

Force Composition: Any combination of national forces with inputs for

number of personnel, armor, artillery, and daily combat air sorties.

Scope of Conflict: Conventional battles only.

Mission Area: Limited to the actual battle.

Level of Detail of Processes and Entities: Four entities are modeled:
personnel, armor, artillery, and aircraft. Judgment factors (such as
technology, leadership, and intelligence) ard operational data (such as attack
plan, dtfense scheme, and defense posture) are used to produce forecasts of
battle duration, advance rate, total advance, surprise level, attrition, and
victor. Each forecast includes low, expected, and high estimates.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Static.

Treatment of Randomness: Results are deterministically based on
mathematical models of historical data. Random effects are included in the
error distributions of the expected values, which are used to produce the
spread of the results.

Sidedness: Two-sided, asymmecric, both sides reactive.

LIMITATIONS: Low level of detail, results are stated with only one or two
significant digits. Models an individual battle. Deter"-.nation that such a
battle will take place is external to the model.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Internal mathematical models may be
improved (fully validated), subject to funding.

INPUT: About thrc' dozen input variables, covering nationality, forces, human
factors, operational and environmental data, and rdesired confidence interval.
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OUTPUT: About a dozen output variables (with spreads), either as printout or
on screen display, and one plot indicating nearness of the input battle to
historical norms (indicating confidence to be placed in the results).

HARDWARE AND SOFTWARE:
Computer(OSI: IBM PC compatible with DOS.
Storage 81 kilobytes (plus Lotus 1-2-3).
Peripherall: Printer, if desired.

ja__•aaqe: Lotus 1-2-3.
Documentation: User's Manual and a document containing a thorough

derivation of the mathematical models from the historical
data.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Construction of the input data takes minutes.

CPU time ter Cycle: About 2 seconds on a 80286 machine.

Data output Analysis: Output is immediately usable.

Frequency of Use: Not determined.

Users: I Corps, Fort Lewis.

Cormnts: The ORSBM represents a mathe.tiatical model of available historical
data on battle outcomes. As a result, it is a very broad brush model, with
limited precision. It is ntot suitable for force mix or acquisition studies by
itself. It may best be used as part of th%.• validation process for more
complex models or to calibrate training models. With additional validation
through testing against an independent set of historical data, it may be
useful as a combat operations decivion aid at the tactical level.
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T. TLE OSADS - Optical Signature Acquisition and Detection Model.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: WRDC, Avionics Laboratory, Analysis and Evaluation Branch
(WRDC/AAWA), Wright-Patterson AFB, OH 45433-6543.

POINT OF CONTACT: Mr. Bill McQuay, (513) 255-2164.

PURPOSE: OSADS calculates air vehicle detectability for man-in-the-loup EC or
visual sensor systems. The model is capable of simulating the optical
environment and determining the perceived optical characteristics (optical
signatures) of the target. These optical signatures, along with the
environmental and senscr performance parameters, are used to determine targot
detectability.

DESCRIPTION:

Domain: Land, sea, and air.

Span: Individual.

Environment: The model can simulate a clear day only. The direct solar
illumination, skylight illumination, and upwelling illuimination are
represented. The solar illumination is described using the solar constant at
the top of the atmosphere attenuated by the "optical thickness" of the
atmosphere to the altitude ir, question.

Force Composition: One target vehicle and one observer.

Scove of Conf]ict: No weapons are modeled.

* Mission Area: Optical region.

Level of Detail of Processes and Entities: A single target vehicle is
modeled. The model produces a probability of detection and an apparent
contrast map. The contrast map levels are defined as follows: negative
contrast, identified by the numbers 0, 1, 2, 3, or 4, represents a target
eliment that is darker than the background; positive contrast, identified by
the numbers 5, 6, 7, 8o or 9, represents a target element that is brighter
than the background.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Static.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: N/A.

PLANNED IMPROVEME-TS AND MODIFICATIONS: N/A.

INPUT: Target track cr flight profile data set, input parameter file and the
target shape description data set.
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OUTPUT: The output data file produced containa a list of the input
parameters. It also identifies the total number of nodes in the target shape
description. In addition, the user can choose a plotting option that creates
a graphical depiction of the target.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
§torage: 470,016 bytes.
Peripherals: No special requirements.
Lanuage: FORTRAN IV.
Documentation: User's guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time Per Cycle: 93 seconds.

P_.ta Output Analysis: Manual analysis of tabular results.

freguency of Joe: Varies depending on requirements.

Users: Primarily WRDC/AAWA.

Coaments: N/A.
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TITLE: OSAMM - Optimum Supply and Maintenance Model.

DATE IMPLEMENTED: Original release - 1983; Release 2.0 - iq87.

MODEL TYPE: Analysis.

PROPONENT: HQ CECOM, ATTN: AMSEL-PL-SA, Fort Monmouth, NJ 07703-5004.

POINT OF CONTACT: Mr. Owen Robat,.no, AV 992-4381, (908) 532-4381.

PURPOSE:

A. The OSAMM can be used as a Research & Evaluation Tool for Logistic
Support Analysis (LSA). It performs Level of Repair Analysis (LORA) on new
and existing equipment. This includes weapon systems as well ae support
equipment. The OSAMM can deal with a system's development by determining the
impact of system design on logistics support.

B. It should be noted that the OSAMM can be used during any phase of a
system's life. It can be used to determine the maintenance concept of an
equipment prior to fielding or to reconsider the maintenance concept of an
equipment after fielding. It determines the most cost effective maintenance
concept and initial spares placement for an equipment, subject to an
availability requirement.

DESCRIPTION:
'ýomain: Land.

Span: Global.

Environment: N/A.

Force Composition: N/A.

Scone of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: Entity: Line Replaceable Units
(LRUs) and Shop Replaceable Units (SRUs) within an equipmernt. Test equipments
and repairmen uced to repair the equipment. Maintenance and supply echelons
for the equipment. Processes: Repair of end item, LRUs, and SRUs. Supply of
LRUs, SRUs, and piece parts.

CONSTRUCTION:

Human Participation: Not requirud.

Time Processing: Static.

Treatment of Randomness: Deterministic, generating values as a function of
expected values.

Sidedness: N/A.

LIMITATIONS: OSAMM is not a Wargaming or Simulation model.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Being determined by U.S. Army
Materiel Commnand Materiel Readiness Support Activity (MRSA).

INPUT: LRU/SRU breakdown, logistic structure, Reliability and Maintainability
(RAM) data, inventory cost paramete.:s, Order-Ship Times (OSTJ), Turnaround
Times (TATs), operational availability target.
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OUTPUT: Repair level decisions, spares requirements, test equipment and
repairmen requirements, costs, operational availability,

HARDWARE AND SOFTWARE:
Computer: Control Data Corroration (CDC) Network Operating System

(NOS).
Storage: Unknown.
Peripherals: Terminal, line printer.
Language: FORTRAN.
Dqcumentation: OSAMM Release 2.0 User's Guide - DTIC ADA 187675.

OSA.MM Technical Documentation - DTIC ADB 115385.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Depends on the user's knowledge of LSA, OSAMM, and the equipment

being modeled.

CPU time Per Cycle: Depends on the complexity of the equipment being
modeled.

Data Output Analysis: Depends on the user's knowledge of OSAMM.

Freguency of Use: Varies by activity, but is used at least several times
per year by those listed below.

Users: CECOM, AMSAA, MRSA, AMCCOM.

CommnUts: OSAMM uses algorithms of the Selected Eszentihl-Item Stockage for
Availability Method (SESAME) model, which is the standard Army model for
calculating initial sparing quantities subject to an availability requirement.
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TITLE: Osprey - Space Defense Effectiveness Model.

DATE IMPLEMENTED: 1981.

MODEL TYPE: Analysis.

PROPONENT: Teledyne Brown Engineering, 1250 Academy Park Loop, Suite 240,
Colorado Springs, CO 80910.

POINT OF CONTACT: Wayne Grissom, (719) 574-7270.

PURPOSE: Osprey is a research and evaluation tool that models the Army ASAT
JPO's ground-launched KEW antisatellite weapon, as well as the Air Force's
conceptual ground-based laser ASAT weapon. Osprey uses these ASAT weapon
systems, individually or in combination in a stochastic, Monte Carlo
simulation of a Space Defense battle involving ASAT weapon systems, resident
and replacement targeted satellites, ground-based space surveillance (radar &
optical) network, and a finite capacity communications network linking all the
BM/C3 nodes from the NCA to the individual weapon/surveillance sites. The
program's output is in the form of tabulated data (printouts) and data files
which may be inputted to local user generated plotting programs.

DESCRIPTION:
Domain: Surface and space operations.

Span: Global; may be used to model U.S. AjAT attacks on USSR satellites
(current data base) or USSR ASAT attacks on U.S. satellites.

Environment: Models major system/subsystem elements of each ASAT weapon
system. Models the surveillance network's ability to detect, track, and
identify space objects. Models the specific messages that must flow to andO from the NCA and remote sites. Models several BM policies affecting the
operation of the weapons and surveillance system.

Force Corposition: ASAT systems: ground launched KEW missile, ground-based
laser, Surveillance rystems: tracking and detection radars (dish and phased
array types) detection radars (fixed fan).

Scope of conflict: Conventicnal ASAT war in space and the supporting ground
operations.

Mission Area: Space Defense.

Level of Detail of Processes arid Entities: MTBFs an' MTTRs of all major
systems; angular coverage and functional capabilities of the surveillance
sensors; ground launched ASAT missile: launch pad operations, mission data
preparation, ballistic performance of the missile, target acquisition and
end-game; GBL ASAT: prefire ground operations; laser operation during the
attack, post attack operations, mission data preparation, target acquisition
and tracking.

CONSTRUCTION:
Human Participation: Not Required. Event-Stepped.

Time Processing: Dynamic.

Treatment of Randomness: Stochastic. Monte Carlo (however, certain
entities like the MTBF/MTTRs may be fixed).

Sidedness: One-sided.
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LIMITATIONS: 200 satellites, 4 ground launched ASAT bases, 4 GBL bases,
35 surveillance sites, 250 wars.

PLANNED IMPROVEMENTS AND MODIFICATIONS: GBL model being upgraded to cope with
target countermeasures. COMM model to be changed to more accurately reflect
combined ground-launched missile and GBL operations.

INPUT: Via data file using a Namelist (FORTRAN) format.

OUTPUT: Both formatted and unformatted data files containing tabular data
reflecting the inputted data base and statistical summaries of the wars that
were run.

HARDWARE AND SOFTWARE:
Computer(OS): Any computer w3.th a good FORTRAN compiler and at least 4 MB

of RAM to load the rxecutable. (Has been run on VAX's,
SPARC workstations, Silicon Graphics and 80386 PCs).

Storaae: Source: 2MB, Executable: 4MB, Data: at least IMB.
Peripherals: Printer and/or monitor (B&W - okay), a means of load3ng the

program files into the computer.
Janguage: FORTRAN 77.

SECURITY CLASSIFICATION: Unclassified, For Official Use Only. Classified
input data will classify the outputted data.

GENERAL DATA:
Data Base: Zurrent data base contains data describing the nominal U.S. Army

KEW ASAT and U.S. Air Force DEW weapon systems. The U.S. Space Surveillance
Network is accurately modeled. The CIMM (C31) model is fully detailed.

CPU time Per Cycle: CPU time per war is dependent on the CPU and on the
numbev of ASAT bases, targetq, and surveillance sensors. Example: Compaq
396/20 with Weit,'k 1ii7 coprocessor; 1 ASAT base, 20 targets, and 21 sensors:
60 sec/war.

Data Output Analysis: Analyst must at least access the main output file and
review the statistical summary tables.

Frequency of Use: Has been used by the Air Force since 1981 and by the Army
since 1985. Usage is sporadic, but nearly continuous (yearly basis).

Users: Army Missile and Space Intelligence Center (MSIC); Army ASAT JPO;
Air Force Operational Test and Evaluation Center (AFUTEC).

Comments: Configuration control managed by the Proponent (above).
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TITLE: PACAM 8 - Piloted Air Combat Analysis Model.

O DATE IMPLEMENTED: December 1985.

MODEL TYPE: Analysis.

PROPONENT4

POINT OF CONTACT: SURVIAC (513) 255-4840, AV 785-4840.

PURPOSE: PACAM 8 is a simulation model for air-to-air fighter analysis.

DESCRIPTION:
Domain: Air.

Span: Mission.

Environment: Air engagement only.

Force Composition: Opposing flights of aircraft, SAMs, and laser weapons.

Scope of Conflict: Conventional weapons.

Mission Area: Counterair.

Level of Detail of Processes and Entities: PACAM 8 can model up to
8 aircraft and 16 missiles in the air simultaneously as well as 10 SAM sites
and 4 AAM types. Other modeling capabilities include allowance for radar
clutter, IR background roise effects, as well as unorthodox control force
submodels to evaluate flight performance, dynamics, and tactics of advanced
fighter aircraft.

CONSTRUCTION:
Human Participation: rot required.

Time Processing: Dynamic, time and event-step.

Treatment of Randomness: Deterministic or stochastic mode available. Kill
determination is si-)chastically provided by an optional Monte Carlo detection
process based on a function of the signal-to-noise ratio.

Sidedness: PACAM 8 is a two-sided asimmetric model in which both sides are
reactive.

LIMITATIONS: The molel assumes that all aircraft enter combat flying straight
and level, that all aircraft arc provided perfect information, and that
rereived information is shared among partners.

PLANNED IMROVEMENTS AND MODIFICATIONS: None at present.

INPUT: PACAM 8 inputs consist of the number and types of aircraft simulated,
scenario information, AAM type, SAM type, weapons release conditions, tactics
used, laser data, and detection contours.

OUTPUT: PACAM 8 produces a stannac report consisting of reflective inputs,
aircraft position, orientation, maneuver state, and information state.
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HARDWARE AND gOr-2
Computer: vx.
Storage: 2.4 MB.
Peripherals: N/A.
Lanauage: FORTRAN V.
pocumentation: [`CAM 8 User's Manuals, PACAM 8 Analyst Manuals.

SECURITY CLASSIFIIATIONt Unvlassifiýýn.

GENERAL DATA:
Data Base:

CPU time Per Cycle:

Data Output Analysis:

Freguencv of Use:

Users:

Comments: Code and ducumentation can b'e obtained from SURVIAC.
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TITLE: PACES - Performance Analysis for Communications-Electronics Systems.. DATE IMPLEMENTED: 1970.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Electronic Proving Grounds,
Attn: [STEEP-(T-E)], Fort Huachuca, AZ 85613-7110.

POINT OF CONTACT: Mr. Steven C. Cooper, (602) 538-4953, AV 879-4953.

PURPOSE: An operational support tool or decision aid, PACES is used to assist
in conducting compatibility and vulnerability analyses of communications and
electronic equipment and systems in tactical deployments. The output is used
to deterrine whether systems are suitable for deployment.

DESCRIPTION:
Domain: Land and air; limited space and naval.

Span: Accommodates any theater depending on data base. Can model
individual equipment to full corps and above deployments.

Environment: Detailed RF phenomenology model. Models the effect of terrain
and ground constraints in either an area-prediction or a point-to-point mode.
Can use DMA digitized terrain data as input. Effects of time of day, month,
and climatology considered for various propagation models.

Force Composition: Joint and combined: BLUE, GREY, RED.

Scope of Conflict: Conventional warfare.

Mission-Area: All phases of conventional warfare.

Level of Detail of Processes and Entities: Uses deployment data concerning
the location, terrain, and required linking of communications-electronics
(C-E) equipment contained in a tactical force to calculate the
communicLillty, compatibility, and vulnerability of the C-E systems. Samples
a required numi:'er of links and initially determines the probability of
communication (compatibility) over a link without interference. This
probability is based on equipment, technical performance, characteristics, and
propagation lossi. Then computes the propagation loss for each possible
interferer and computes a desix-0 versus interferer signal ratio. Next is
computation of the probability of correct information transfer (compatibility)
using previously measured performance data (scoring) for each particular kind
of C-E equipment. The e.fects of jamming ,vulnerability) on each link are
similarly calculated by substituting the jammer aE the interferer. ESM
functions of intercept and DF are also modeled. For DF, the model can produce
both a numerical probability of DF and an associa-ed CEP value.

CONSTRUCTION:
Human Participation: Not raquired and not permitted.

Time Processing: Static.

Treatment of Randomness: Can be run in either deterministic or
probabilistic mode. Monte Carlo optioxs are available for estimations of
propagaticn variables from the mean.

Sidedness: N/A.

LIMITATIONS: Does not model specific effects of foliage or urbanization.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Propagation modules are under study
for enhancement and computer graphical development for file updates, data
validation, and model output presentations.

INPUT: Tactical deployment data, equipment technical performance
characteristics, propagation path lose parameters, message traffic data.

OUTPUT: Printout and disk files of probability of C-E equipment and systems
communicability, compatibility, and vulnerability performance in their
intended tactical operational environm•ent. Output files can be postprocessed
using standard statistical packages.

HARDWARE AND SOFTWARE:
Computer: CDC CYBER 180 ModeL 830.
Storage: Variable; requirements can be adjusted.
Peripherals: Optimum number of disks and tape drives varies; variable

mass storage requirements in size of data files determine
requirements.

Language: SLACS 5 (an extended FORTRAN 77).
Documentation: Extensively documented with four manuals published.

SECURITY CLASSIFICATION: Unclassified but data bases are often classified.

GENERAL DATA:
Data Base: Preparation of complete new corps-size deployment with

appropriate RED forces requires ono year. Analysis requirtog - '"n a
modification for specific test system requires one to two months, depending on

CPU£ snme Per Cycle: Depends on deployment size and number of equipment to
be evaluated. Corps-size deployment can take 100 hours of CU time,

Data Output Analysis: hardcopy printouts and disk files suitable for
postprocessing.

Freauency of Use: Varies; four to six anrlyses performed per year.

Users: Model is resident at U.S. Army Electronic Proving Grounds. EMC/EMV
analyses haveý been performed for a variety of government agencies.

Comments: Model is not machine dependent but takes advantage of the CDC
CYBER 60-bit word for optimizations of data storage and accese and would
require modification for other environments.
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TITLE: PACHEM - Point Area Chemical Effects Model.

DATE IMPLEMENTED: 198:3-1984.

MODEL TYPE: Analysis.

PROPONENT: AL/CFHD, Wright-Patterson Air Force Base, OH 45433-6573.

POINT OF CONTACT: Dr. C.R. Replogle, DSN 785-7583, Commercial '513) 255-7583.

PURPOSE: PACHEM simulates the expected area coverage oZ a target (e.g., an
air base) by challenge level (concentration, dosage, deposition) and estimates
casualties resulting from a single attack with one or more chemical munitions.

DESCPIPTION:
Domain: Land.

Span: Local.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: Chemical warfare.

Mission Area: Air base operations.

Level of Detail of Processes and Entities: PACHEM uses the contamination
pattern produced by a single munition (output from a chemical transport-
diffusion model such aa NUS•7 4 to overlay and determine the cumulative
effects of multiple munitions of a single type and agent fill. The target
area may be subdivided into multiple subtarget3. The distribution of
personnel -..ithin the target is an input, as is the agent dose response
function and the mask and ensemble don times. The contamination pattern
overlay is onto a grid of user specified resolution. The contamination values
at each grid point and within each grid sector are used to compute the
estimates of area coverage versus deposition, concentration, dosage, and
particle size. The contamination values are used in conjunction with the dose
response function, personnel distribution, and mask and ensemble don times to
compute casualty rates.

CONSTRUCTION:
Human Participation: Not required.

Time Processing: Dynamic, contamination reported for specified time.

Treatment of Randomness: Stochastic, Monte Carlo representation of multiple
trials.

Sidedness: One-sided.

LIMITATIONS: Produces snap-shots of chal.lenge and expected casualties (no
time history provided), limited to single attack, single agent, and assuitieu
personnel are stationary throughout the contamination period.

INPUT: Agent dispersion patterns, target and subtarget definitions,
population definitions, toxicity data (dose response curves), attack scenario
(munition targeting, delivery methods/errors), target grid resolution.

OUTPUT: Estimated casualties, challenge level statistics (dosage, deposition,
concentration and drop size area coverage), target challenge patterns.
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HARDWARE AND SOFTWARE:
Computer(OS}: Any system with a FOPTRAN compiler.
Storaqe: 10 MB.
Peri~he1 2 None required.
Lanuae: FORTRAN 77.
Documentation: User Manual.

SECURITY CLASSIFICATION: Unclavsified.

GENERAL DATA:
Data Base: No data base required.

CPU time per Cycle: Less than 30 minutes.

Data Output Analysis: Postprocessor aids in analysis of output.

Frequency of Use: Weekly.

UBsers: JAYCOR.

Comments: Model developed by JAYCOR, Dayton, Ohio, under USAF contract to
AL/CBHD, WPAFB, OH.
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TITLE, PANTHER Tier I - Low Intensity Conflict Simulation.

DATE IMPLEMENTED: 1990.

MODEL TYPe: Training and education.

PROPONENT: U.S. Army Combined Arms Command-Training,
ATTN: ATZL-CTS-BB, Ft. Leavenworth, KS 66027-7301.

POINT OF CONTACT: MAJ Velez or MAJ Koone, AV 552-3189/ 3395,
Commercial (913) 684-3189.

PURPOSE: To train battalion and brigade level commanders and staffs on staff
coordination in a Low Intenrity Conflict (LIC) environment.

DESCRIPTION:
Domain: Land, air and rivers.

Sepan: Local, tactical level.

Environment: Any terrain, weather, time or day.

Force CoMposition: Joint, combined at tactical level.

Scope of Conflict: LIC.

MIAi.•_on Area: Focuses or. level of detail of processes and entities. Models
down to an individual soldier, aircraft or piece of equipment. In a combat
engagemaent, model will deploy units by equipment, munitions and personnel
(WIA, KIA, MIA; WIA it describes wounds). Model processes all civil affairs,
PSYOP, combat actions by zones. This provides tae basis for changes in
popular support of the legitimate government forces.
CONSTRUCTION:

&msn Participation: Required for decisions.

Time Processing: Static.

Treatme',°t of Randoinness: Stochastic; Monte Carlo.

Sidedness: Two-sided, symmetrical.

LIMITATIONS: Requires one computer per battalion. Information from one
battalion can not be cross referenced/used by other battalions.

PLANNED IMPROVEMENTS AND MODIFICATION: Write program in spanish. Modify
software to make system more user friendly.

INPUT: Scenario, OPORD, order of battle.

OUTPUT: Computer printouts.

HARDWARE AND SOFTWARE:
Computer _(0S: IBM XT/AT MS DOS.
Storage: 10 MB.
Perinherals: High Speed Printer.
Language: Turbo Pascal 5.5.
Documentation: Basic Rules, How to Train Manual, Organizer's Manual and

Computer Operator's Manual.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATAi

Data Base: 8 hours.

CPU time per Cycle: Unknown.

Data Output Analysis: N/A.

Froeuency of Use: As required.

Users: U.S. Army tactical units, Latin American CGSC and AOC equivalent
schools.
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TIT.E: PANTHER Tier II - Low Intensity Conflict Simulation.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Training and education.

PROPONENT: U.S. Army Combined Arms Command-Training,
ATTN: ATZL-CTS-BB, Ft Leavenworth, KS 66027-7301.

POINT OF CONTACT: MAJ Velez or MAJ Koone, AV 552-3189/3395;
Commercial (913) 684-3189.

PURPOSE: To train U.S. country team members, unified command staffs, and high
level host nation staffs in nation building activities in a Low Intensity
Conflict (LIC) environment. To have training audience update host nation
Internal Defense and Development (IDAD) and U.S. Foreign Internal Defense
(FID) campaign plans.

DESCRIPTION:
Domain: Land and air, limited cea operations.

Span: Global, theater, national, and regional.

Environment: All.

rorce Composition: None, role playing model.

Scope of Conflict: Conventional and unconventional warfare.

Mission Area: Focuses on IDAD and FID campaign plan development.

Level of DetaU of Processes and Entities: No entities. Role players input
coordination and project worksheets into the computer which then allocates or
cancels programs and records affect on population over a period of time.

CONSTRUCTION:
Human Participation: Required for decisions.

Time Processina: Static.

Treatment of Randmness: Stochastic; Monte Carlo.

Sidedness: one-sided.

LIMITATIONS: Computer program not very user friendly.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Write program in Spanish. Modify
software to make system more user friendly. Incorporate RDSS model.

INPUT: Coordination and project budget worksheets.

OUTPUT: Computer printout, graphs and charts.

HARDWARE AND STORAGE:
Computer: IBM XT/AT MS DOS.
Storaqge: 10 MB.
Peripherals: High speed printer.
Languaae: Turbo Pascal.
Documentation: Controller Manual, Playor Manual, Role Description, Counter

Insurgency Scenario, and Master Events Listing.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:

Data Base: 4 hours.

CPU time per Cycle: Unknown.

Data Output Analysis: N/A.

Freauencv of Use: As required.

UEers: U.S. Army CGSC IDAD course students? JFKSWC FID/IDAD course
stLdenta.
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TI1LE: PARACOMPT - Parametric Analysis of Respiratory Agents Considering
Operations, Motivations, Protection, and Time.

DATE IMPLFMENTED: Early 1960s.

MODEL TYPE: Analysis.

PROPONENT: CRDEC, Studies & Analysis Office, Aberdeen Prk../ing Ground,
MD 21010-5423.

POINT OF CONTACT: Mr. Richard zum Brunnen, (301) 671-3570, AV 584-3570.

PURPOSE: PARACOMPT simulates a chemical battlefield warfare scenario. It
performs a comprehensive assessment and evaluation of target area coverage and
personnel casualty estimates. It was initially designed to perform evaluation
studies of the effectiveness of developmental and standardized chemical
munition systems. It was later designed to examine combat operations of
troops taking MOPP protective action as a function of time.
DESCRIPTION:

Domain: Land: flat, open terrain.

Span: Targets can be characterized from platoon to battalion size.

Environment: Static battlefield with steady-state meteorological
corditions.

Force Composition: BLUE or RED unit characterization.

Scope of Conflict: Chemical warfare.

Mission Area: Chemical combat missions.

Level of Detail of Processes and EntitLes: This is a high resolution
assessment methodology. Highly detailed characterization of chemical cloud
patterns and target units can be evaluated in fine increments of time and
space.

CONSTRUCTION:
Human Participation: Not permitted after initial inputs have been set up

and program executes.

Time Processing: Snapshots are taken of battlefield situation at specific
time periods or intervals.

Treatment of Randomness: Stochastic, Monte Carlo simulation of munitions
being delivered onto a target area. The program determines statistics on mean
and standard deviation for casualties and area coverage.

Sidedness: One-sided simulation of a battlefield chemical warfare scenario.

LIMITATIONS: User needs access to a mainframe with considerable memory
available.

PLANNED IMPROVEMENTS AND MODIFICATIONS: This inodel has recently undergone an
extensive redesign and code improvement effort. The new code is currently
being retested and verified for accuracy. The input requirements for setting
up and stacking the many run cases have undergone an extensive modification
and simplification effort. Even though the use of this model is still "batch
processing," simplifying the input has nade it much more usable.
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INPUT• The program operates in a "batch" predeveloped input data set mode.
The main inputs are number of replications, delivery errors, aim points,
number of rounds fired, single munition chemical cloud grid, target sizes and
location, and personnel agent dose-response parameters for casualty
estimation.

OUTPUT: The main outputs are calculated casualties and area coverage levels
for each target as well as a composite grid of dosage and deposition values
that results from overlapping of multiple rounds.

HARDWARE AND SOFTWARE:
Computer: Currently runs on the UNIVAC 1100/60 system.
Storaae: Approximately 3500 lines of code.
Peritheral2: Minimum requirement: one printer.
Langmaue: ASCII Standard FORTRAN '17.
Documentation: Technical report is available on the current program.

Another technical report and user's guide on the "new and
improved" program version will soon be available.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Setting up the target array is the most time-consuming effort.

Setup time varies from minutes to a half hour.

CPU time per Cycle: A typical UNIVAC 1100/60 run takes from 45-90 seconds
of core time. CPU time depends upon input data base of conditions for
si.aulation of desired scenario. Execution time increases directly as the
setup and simulation of the battlefield scenario increase in complexity.

Data Output Analysis: No postprocessor is available for analysis of output
results.

Freauency of Usei Regular usage within CRDEC varies from dailY to monthly.

Users: CRDEC, NRDEC, AMSAA, Air Force, Honeywell, BDM.

Comments: PARACOMPT has been used with a number of different cloud
generators in the past, but has most recently been used with the NUSSE type of
methodology since NUSSE3 can generally characterize most types of chemical
agents. PARACOMPT hai. a unique feature that enables it to be used to evaluate
variable height of functioning chemical munitions.
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TITLE: PASTE - Penetration Assessment of Terminal Engagements.

DATE IMPLEMENTED: Approximately 1967 - 1968.

MODEL ;PE: Analysis.

PROPONENT: Boeing Military Airplane Company,
ATTN: D.D. Genzlinger, P.O. Box 3707, Seattle, WA 98124.

U.S. Army Missile Command,
ATTN: AMSMI-OR-SA (Mr. Wayne M. Leonard), Redstone Arsenal, AL 35810-3216.

POINT OF CONTACT: Boeing: Darrell D. Genzlinger, (206) 655-4816.

U.S. Army Missile Command: Wayne M. Leonard, (205) 876-0500, AV 746-0500.

PURPOSE: The PASTE model performs an expected v.lue analysis for cal-ulating
the dynamic status of a penetrator's survivability during a terminal
engagement between a Soviet SAM and an attacking penetrator. The simulation
aids in evaluating the effectiveness of penetrator characteristics, such as
radar cross section, speed, maneuverability, and flight altitude. It also
evaluates the effectiveness of the missile defense system during a terminal
engagement. PASTE is a one-on-one engagement simulation that incorporat3s a
shoot-look-shoot firing doctrine by the defense. In addition, however, it can
process many one-on-one engagement games during a single computer run.
Although the program was originally written to simulate, in high-level detail,
the engagement game of a SAM defense site engaging the SRAM, it can be used
for any penetrator flying a predefined path.

DESCRIPTION:
Domain: Can be a combination of land, sea, and air.

iSn_: Local or individual.

Environment: Terrain relief, terrain cultural features, and sea states.

Force Composition: N/A.

Scope of Conflict: Conventional, with some nuclear effects.

Mission Area: Indirect artillery (fire support and air defense).

Level of Detail of Processes and Entities: Entity: Individual aircraft or
missile. Processes: Attrition and movement of entities.

CONSTRUCTION:
Human Participation: Not permittpd during execution.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Hybrid: stochastic (direct computation, but SAM
missile flyout trajectory can be Monte Carlo) and deterministic (generates a
value as a function of an expected value).

Sidedness: One-sided with no further subclas3ification.

LIMITATIONS: Only one penetrator and 70 SAM sites; a lim-ted number of
missiles per SAM site, components of a penetrator, and glint points.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Currently none.
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INPUT: Soviet SAM characteristics, such as sites and limitations to their
radars and missiles, as well as input of penetrator itself, which includes
RCS, blast kill radius, sure safe radius, and a trajectcry.

OUTPUT: Detailed penetrator data, computed miss distance, table lookup for
kill analysis, and fragmentation kill analysis available.

HARDWARE AND SOFTWARE:
Computer: DEC-VAX 11/780 and 785; APOLLO (all models); and IBM-360,

370, and 332.
Storage: 5000-8000 lines of code. 2000-3000, lines of data.
Peripherals: Printer.
Language: FORTRAN 77.
pocumentation: BoeI.ng document D448-10900.

SECURITY CLASSIFICATION: Model without data is secret.

GENERAL DATA:
Data Base: One week to two months required to prepare data base.

CPU time per Cycle: Depends on computer type, penetrator's speed, RCS,
altitude, type of SAM system, and number of parametric cases per run
concurrently if ECM techniques are used and end game analysis is performed.
If user is printing miss distance output with 12 parametric offset fly by
cases while flying a 1.5 Mach, 1 square meter RCS at 4000 feet altitude
penetrator against an SA-12 (Gladiator) missile with no ECM, it will take 108
CPU minutes on a VAX 11/780 computer.

Data Output tnalvsis: Depends on type of analysis and number of parametric
cases for a single cycle.

Frequency of Use: Used continually.

Users: Boeing, AFCSA, tnd U.S. Army Missile Command Systems Analysis
office.

CQmments: Other models used in conjunction with PASTE: Terrain Model, FATE
RCS, and TRAJGN-trojectory geaerator model.
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TITLE: PATROL.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: U.S. Coast Guard R&D Center, Marine Systems Branch, Avery Point,
Groton, CT 06340-6090.

POINT OF CONTACT: Clark Pritchett, (203) 441-2653, FTS 642-2653.

PURPOSE: PATROL is designed to compare the capabilities of alternative
vessels in law enforcement patrols that are being considered for acquisition.
PATROL is currently a research and evaluation tool dealing with force
capability and requirements. It could also be used as operation support tool.

DESCRIPTION:

Domain: Coastal and ocean.

Span: Individual vessel.

Environment: Sea state distribution and limiting sea statea.

Force Composition: One Coast Guard cutter plays agiinizt n mix of many
potential violators.

Scope of Conflict: Limited to patrolling functions in which the adversary
does not shoot back.

Mission Area: Coast Guard L-' Enforcement patrols. With modifications, it
could be used for naval operations such as Marketime.

Level of Detail of Processes and Entities: A patrol is broken up into
phases •e.g., search intercept), which are separated by events (e.g.,
detection). Input information is organized into four areas: vessel, traffic,
area. and operations. This information is processed to produce times in each
phase of the patrol a;' a probability transition matrix. . Markov model ig
solved to give long-te. - times in each phase of the patrol, number of events
(e.g., seizures), and logistics information such as fuel consumed and miles
traveled. Various MOEs that relate to the goal of the patrol are computed.

CONSTRUCTION:
Human Participation: Required for gatherirg input information.

Time Processing: Automatically by program.

Treatment of Randomness: Distributions of traffic and environment are input
to produce average values used by Markov model, which is deterministic.

Sidedness: Can be played either way. For example, single vessel
characteristics or traffic distribution can be changed.

LIMITATIONS: The traffic does not shoot back. There is no engagement phase
in the model. C31 is accounted for in the inputs, not dynamically.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Graphics for inputs and outputs are
planned for the future.

INPUT: Vessel operating and engineering characteristics (speed in a seaway,
fuel consumption curve, tankage, etc.) describe the vessel. Traffic is broken
into categories and described by arrival rates. Policy, strategy, and tactics
are explicitly accommodated.
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OUTPUT: Compressed into three pages that describe patrolling vessel effort,
performance, and logistics. Detailed information is also available.

HARDWARE AND SOFTWARE:
Computer: MicroVAX with VMS.
Storage: Very small.
PeriphrEals: 1 printer and VT-100 terminal.
Lancuaae: FORTRAN.
Documentation: 3-volume set.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Not yet done.

C2U time Per Cycle: Runs inLtantly.

Data Output Analysis: Embedded in program.

Frequency of Use: Used in initial stages of procurement.

Users: USCG Office of R&D.

Comments: PATROL is an easy-to-understand yet comprehensive model of a
single vessel on patrol. The effect of each one upon mission performance can
be more clearly understood when the inputs are separated into different
categories. Pulicy, strategy, and tactics are expressed in the model through
items such as the refueling level, boarding criteria, and search pattern.

0
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TITLE: PAWS - Parametric Assessment of Weapons Systems.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROONENT: The BDM Corporation, 7915 Jones Branch Dr., McLean, VA 22102-3396.

POINT OF CONTACT: Earl Williamson, (703) 848-6111.

PURPOSE: PAWS provides a rapid capability to determine how major weapon
system parameters influence the expected outcome of a many-on-many direct fire
engagement within a detailed tactical and terrain context. It can be used by
analytic personnel with only cursory training on an IBM PC-type computer. It
is primarily oriented toward weapon system effectiveness, although terrain and
tactics are treated.

DESCRIPTIO=:

Domain: Close combat.

Span: A single engagement between combined arms maneuver units.

Environment: Terrain treated in 500-meter blocks with several categories of
forestation, terrain cover, and canalization. Time in increments chosen by
the user. Terrain area is 6 km by 3 km.

Force Composition: Combined arms tuam with arti.lery fire support.

Scope of Conflict: All conventional direct fire weapons, several categories
of artillery, mines, and barriers are played.

Mission Area: Close combat.

Level of Detail of Processes and Entities: The simulation plays a defending
force that can be separated into several spatial groupings. As the assaulting
force closes on the defending force, the ability of each weapon system to
cause attrition changes as the ranges change and the aspect angle of the firer
target line changes. Allocation of fire is constantly re-evaluated on the
basis of a dynamically changing target value and the opportunities -resented
by targets. A system (vehicle or fire team) can have several weapons. Each
element (part of the attacking force) has several systems.

CONSTRUCTION:
Human Participation: The analyst loads the conditions and objectives of

each force, and then executes a trial of the engagement without further input.

Time Processing: Time-step in increments where the minimum time-step is the
cycle rate of the weapons.

Treatment of Randomness: Completely deterministic.

Sidedness: Two-sided, asymmetric.

LIMITATIONS: Current version does not integrate long time-of-flight weapons
survival (i.e., TOW, Dragon) over the time-of-flight interval.

PLANNED IMPROVEMENTS AND MODIFICATIONS: To integrate survi.val of long time-
of-flight weapons over time-of-flight interval.
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INPUT: The probability of hit of each weapon by range and target exposure,
the probability of kill of each weapon by oupect angle and exposure, the
terrain, the firing doctrine for RED and BLUE, and the tactical objectives of
RED and BLUE.

OUTPUT: Killer-victim scoreboards for each weapon versus target combination
and the outcome of the engagement. Suppressions and the strength of each
element of the force are provided at each time-step.

HARDWARE AID SOFTWA1:
Computer: Any IBM PC compatible with 512 K RAM.
Storage: 5 1/4-inch floppy.
Peripherals: Monitor required to "un model; printer optional.
Language: Turbo Pascal.
Documentation, Current version does not have a user's manual. The input

processor is menu-based and very user friendly.

OCURITY CLASSIFICATION: Model data may be classified.

GENERAL DATA:
Data Base: The entire c3aLa base can be prepared in several hours if weapons

performance data is readily available.

CPU time per Cycle: A cycle can be run in 5 minutes, and modest data
changes can be made in 10-20 minutes. Consequently, a series of parametric
runs can easily be made in one afternoon.

Data Output Analysis: See output.

Freauencv of Use: Not yet established.

Users: BDM, Armor Family of Vehicles Task Force.

Corme:nts: This model is derived from the combat subroutine in CORBAN and
the COTES software at BDM Fort Leavenworth.
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TITLE: PCFTR - Phase Coded Filter Transfer Response.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: William High, ITT Avionics, (201) 284-2870.

PURPOSE: To analyze filter response to ECM.

DESCRIPTION: The model was created using the Continuous Systems Modeling
Program. It consists of a set of data records which describe the ' 'del as
connected analog blocks (integrators, summers, gains, etc.). Some vlocks are
modeled directly with user supplied FORTRAN subroutines. The model simulates
the target geometry, radar receiver antenna patterns, target echo and ecm
signals, IF channels (including filters) and antenna az & el servos.

INPUT: Filter characteristic data, amplitude and phase measurements, ECM

signal parameters (frequency, pulse width, etc.).

OUTPUT: Plots of filter and signals in frequency and time domainu.

IJARDWARE AND SOFTWARE:
Computer: VAX 11/780-782. Requires array processor.
Storage: 100K Bytes of 8 Bits; memory requirements: 2M Bytes of 8

Bits.
Language: FORTRAN IV PLUS.
Documentation: None.OECURITY CLASSIFICATION: Program without input data is unclassified; input

data is Secret.

GENERAL DATA:
Lata Base: Typical data preparation is 3 hours.

§EU time per Cycle: 2 minutes.

Com~nts: Status of Model - completed, debugged.
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TITLE: PC-TAFSM - Target Acquisition Fire Support Model-PC Version.. DATE IMPLEMENTED: February 1990.

MODEL TYPE: Analytical.

PROPONENT: U.S. Army Operational Evaluation Command/BDM International, Inc.

POINT OF CONTACT: OEC: Mr. Hank Romberg, (703) 756-2392; Fire Support
Directorate.

BDM: Dr. Ernie Montagne, (703) 848-5818; Mr. Alan Davis, (703) 848-6614.

.URPOSE: PC-TAFSM is a research and ;aluation tool which measures weapons
systems effectiveness. It is an event-stepped, force-on-force stochastic
simulation which analyzes the capabilities of various fire support weapons
systems.

DESCRIPTION:
Domain: Army elements of Air-Land Battle. This includes ground elements

and aerial target acquisition assets.

F.•An: Model flexibility allows a level of detail ranging from corps to
platoon. Normally the model represents a blue division facing a red combined
arms army.

Environment: Military giid reference system. The model represents
day/night combat intensity, movement conditions, and battlefield geometry.

Force Comoosition: Two-sided force-on-force. PC-TAFSM can represent forces

ranging from platoon to corps.

* Scope of Conflict: Conventional warfare, mid to high intensity conflict.

Mission Area: Target Acquisition and Fire Support.

Level of Detail of Processes and ELtities: Entities: Virtually iny type of
target acquisition asset can be represented. Maneuver weapons systems are
represented as target systems. Each fire support weapon is represented
explicitly. Varied types of ammunition may be used. Processes: PC-TAFSM
represents the firing and effects of each round of ammunition. Target
acquisition is conducted for tho full range of assets, from the forward
observer to Joint Surveillance Target Attack Radar System (Joint STARS). The
model represents unit movement for tactical and survivability moves. The
command, control, and comrtiunications processes are represented explicitly.
Requests for fire from target acquisition assets are placed in queues at
operations centers. Ammunition sel3ction and assignment of fire unit missions
are according to user input tactic!ý and doctrine. Equipment failure is also
represented.

CONSTRUCTION:
Human Participation: Users develop the scenario and provide input in

tabular form for the maneuver scenario, target acquisition assets, C3
structure, weapon and ammunition data, and munitions effect parameters.

Time Processinq: Dynamic event stcpped model. User may input the total
simulation time.

Treatment of Randomness: Unit movement and scheduled fires, and some
acquisition assets are deterministically scheduled according to a script
provided by the user. Monte Carlo determinations are made for acquisitions of
targets, communications, reliability of ammunition at impact, and equipment
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availability at the start of tho simulation. Ammunition effects (P.) are
determined for conventional, laser guided, improved conventional, and smart
munitions. Stochastic representations include munitions accuracy (bivariate
normal), communications times (log normal), equipment down time (log normal),
FDC processing time (log normal).

Sidedness: Two-sided force-on-force model.

LIMITATIONS: Terrain is modeled as a grid reference only. Variations in
terrain which would limit the visibility of observers are represented by
varying the probabilities of acquiring targets.

Tactical moves occur according to scripted input.

The Forward line of troops (FLOT) is represented as a straight line.

Queues in FDCs have no size limit.

The model represents converged sheafs only. Irregular targets must be
represented as multiple targets.

PLANNED IMPROVEMENTS AND M27DIFICATIQN: Interactive graphics for modification
of scenarios "on-the-fly." Applications for assessing survivability of ground
elements for various equipments.

INPUT:

Target Acquisition Assets.
Fire Support Weapons.
Ammunition.
C3 Systems.
Maneuver Units.
Tactical Movement.
EW Parameters.
Attrition Rates.
scheduled Fires.

OUTPUT:

Killer/Victim Scoreboard.
Rounds Fired by Type by Fire Unit.
Weapon Availability.
Equipment Availability.
Total Mission Time by Type Sensor.
Targets Acquired/Reported/Processed/Engaged.

HARDWARE AND SOFTWARE:
Computer: PC 286 or 386 based.
Storage: 4 megabytes storage; 2 megabytes RAM.
Peripherals: Printer.
Lanuae: SIMSCkIPT 11.5.
Documentation: System Design, Users and Programmers Manuals, Three Day

Training Program, Analysis Plan.

SECURITY CLASSIFICATION: UnclassifieQ, data bases may be classified.

GENERAL DATA:
Data Base: Initial data collection takes approximately two man-months.

Excursions can Ue designed in a few days.

CPU time per Cycle: A 386 based PC requires 2-4 hours for a 24-hour
simulation. P-22



Data Output Analysis: Output is in formatted DOS text files which can be
printed or used as input for statistical software.

Freguencv of Use: 15-20 excursions during pre-test or post-test analysis.

5-10 for training purposes.

Users: U.S. Army OPTEC, U.S. Army Field Artillery Center,.

Comments: Study Advisory Group consisting of representatives from OPTEC,
USAFACS, AMSAA, MICOM, TACOM, AMC, CAA, and DOT&E contributed to model
development.
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TITLE: PD - Passive Detection Model., DhTE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: Air Force Electronic Warfare Center, Studies and Analysis
DirectoraLe, San Antonio, TX 78243-5000.

POINT OF CONTACT: AFEWC/SAV, Building 2000, Kelly AFB, San Antonio, TX 78243.
DSN: 969-2706, Comm: (512) 977-706.

PURPOSE: PD predicts whether networks (EOB) of stationary passive detectiot
sites can passively detect and locate targets in the presence of jamming. For
each PT) site in the EOB, PD calculates the power received by each site and
compares the received power levels against the receiver sensitivities for all
sites in a network to predict target collection/location capability.

DESCRIPTION:
Domain: Land, air, and sea.

Spant Global (Depending on the location of the order of battle %hether it
is electronic, air, naval, or army).

Enviý;onment: Uses Defense Mapping Agency (DMA) terrain data and World DatA
Base 1I country and political boundaries.

Force.Compositiont Joint and combined forces, Blue, Red, Grey (entire data

base can be modified).

Scope of Conflict: Primarily conventional warfare.

Mission Area: Electronic Combat.

Level of Detail of Processes and Entities: Entities: PD can model an entire
passive detection order of battle (hundreds of sites) or just a single site.
Lrqcesses: It incorporates scenario geometries; site locations; Defense
Mapping Agency (DMA) terrain; and transmitter and receiver beam dimensions,
ERPs, sensitivities, and frequency ranges. The user can add, move, delete, or
change the parameters of sites. Signal collection/location range can be
displayed for one or a combination of PD networks and can include effects due
to stand-off jaming effects on the PD sites.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Static.

Treatment of Randomness: All calculations are deterministic.

Sidednesp: Two-sided, symmetric, reactive model.

LIMITATIONS: Graphics require Tektronix (PLO10) terminal. All sites with
the same id must use the sams parametric data. Signal propagation
considerations are limited to diffraction, refraction, and absorption in the
20 - 20,000 MHz frequency range. Receiver signal processing is not modeled.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Modifications will be made based on
user input.

INPUT: Terrain, passive detection parameter files and site location3, target
transmitter power parameters and routes.
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OUTPUT: Graphic screen dumps show detection/location ranges, site symbols,
geographic boundaries, text and various user aids. Text summary files are
nroduced for further numeric analysis.

HARDWARE AND SOFTWARE:
Computer: Designed to run on VAX computer with VMS operating system.
Storaae: 25 Megabytes plus terrain.
Peripherals: 1 or wore Tektronix terminals, Tek 4693 or 4694 printer,

standard text printer.
Language: FORTRAN, PLOT10 (Graphics), DCL.
Documentation: User and Programmer manuals available.

SECURITY CL SSIFICATION: Unclassified - source code. Classified - various
data bases iind data files.

OENERAL DATA:
Data Base: Dependent upon method of entering OB data base: manual--minutes

per site, or automated--sites per minute.

CPU time Per Cycle: Dependent on OB data base size, CPU power, and user
needs.

Data Output Analysis:

Frequency of Use: Used weekly for AFFWC analyses.

Users AFEWC, SAC.

Comments: N/A.
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TITLE: Physical Terrain Board Simulator.

DATE IMPLEMENTED: 1982.

MODEL TYPE: A physical terrain board is used to simulate IR scenes for
automatic target recognizer (ATR) performance evaluation.

PROPONENT: Night Vision Lab.

POINT OF CONTACT: Carl Hoover, DEN 354-2730; Comm (703) 664-2730.

PURPQSE: The physical terrain boar-J is used to evaluate ATR and autocuer
performance.

DESCRIPTION:
Domain: Ground to ground and air to ground with small depression angles.

Sa Simulates 8-12 micron region. Simulates desert, forest, and rural
scenarios.

Environment: Physical terrain board with scale of 400 to 1.

Force COrposition: Any combination of red and blue chosen by user.

Scope of Conflict: Thermal signatures of all conventional land based
weapons ara simulated.

Mission Area: Ground to ground or air to ground with small depression
angles.

Level of Detail of Processes and Entities: N/A.

* CONSTRUCTION:
Human Participatiop.: Humans control location of targets and sensors. Data

acquired with the TV camera can be fed to an autocuer and tests done to assess
effectiveness of autocuer-human system.

Time Processinq: N/A.

Treatment of Randomness: Targets are deployed in tactical arrays. There is
little randomness in the simulation.

LIMITATIONS: Fixed playing area. No target motion. No sensor motion. No
validated simulation or obscurants, such as smoke, fogs, rain or snow. Little
multi-sensor capability and no capability to simulate mm wave radar.

PLANNED IMPROVEMENTS AND MODIFICATIONS: A refurbishment of physical terrain
board is planned. De,.elopment of an electronic terrain board is underway.

INPUT: A physical model uf targets and terrain.

OUTPUT: RS 170 or RS 343 analog video output which simdlates an IR signature
in the 8-12 micron band.
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HARDWbAR ANDSOFT2ArE:
Computer(OSI: Analog imagery is digitized and manipulated with SUN

workstaticon which use a UNIX operating system.
Storagez Training sets are available on 8mm tape. The tape hold 25

Gbytes of data. Each image requires 0.25 Mbytes.
Perinherala: No additional peripherals are needed.
Language: C or C++.
Documentation: Documentation of test methodology, file formats and image

formats are ovailable.

SECURITY CLASSIFICATION: Unclassified.
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TITLE: PIVADS - Product Improved Vulcan Air Defense System Effectiveness

Model.

, DATE IMPLEMENTED*: 6 August 1991.

MODEL TYPE: Analysis.

PrOPONENT: !'-S. Army Ballistic Research Laboratory (USABRL), Aberdeen Proving
Ground, MD 21005-5066.

POINT OF CONTAC_: Dr. Joseph K. Wald, AV 298-9077.

PURPOSE: The PIVADS Effectiveness Model simulates the effectiveness of the
PIVAD3 in an engagement against a fixed- or rt-ary-wing aircraft executing an
arbitrary flight profile.

DESCRIPTION:
Domain: Land "nd air.

Span: One-on-oue engagement.

EnviRcnm~ent: Cl.aar day operations in flat terrain.

Force Compositicn: One PIVADS versus one helicopter -)r f ed-win, aircraft.

Scope oLConV.ict: Exclusively conventional.

Mission Ara- Air iatense.

Level _q •btail of Processes and Entities: Individual w--,apon systems are
modeled. PIVADS target trackinq errors and fire control are modeled
continue .c.]y, with bullet flyout and target damage calculations for each
bullet

* CONSTRUTr ION:
human Participatio. : Not permitted.

Time Frocessinn: Time-step model.

TreI eent of Randomness: Stochastic, Monte Carlo.

Sidedness One-sided; the aircraft oeos not react to the PIVADS.

IT.I]IT'JIOQS; 3imulation is one-sided.

PLANNED IMPROVEMENTh AND MODXFIg TION!3: None.

INPUT: Ammunition characteristicF, fire doctrine and burst policy, aircraft
,.ight profile, ai'..rc:aft vulner:-!.lity data.

OUTPUT: Enqagetru•'t .4 .. •ics, including kill proŽ')ities and delivery
ervors.

HARDWARL; AND SOa('WARE:
Computer: Cray ý/UNIX.
Sto0_a_:.: Approximately 125,000 byten necessar:y at run time.
BeLt: ss 1 terminal, 1 line printer.
La ný Euae: FORTtNAN.
D)ocuj£l,._-ton: BRL report: Loduct cm~roved Vulcan Air Defense System

EffLctiveness Model User Manual.

SECURITY CLhLS.!_jXCF.TION: Confidential.

P--29



GENERAL DATA:

Data Base: No formal data base required.

CPU time per Cycle: Typically 10 seconds per Monte Carlo replication.

Data Output Analysis: No postprocessing required.

Frequency of Use: Model completed and validated August 1988.

Users: U.S. Army Ballistic Research Laboratory (USABRL) and U.S. Army
Materiel Systems Analysis Activity (USAMSAA).

Comments: Model structure is similar to that of the Modern Gun
Effectiveness Model (MGEM).
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TITLE: PLLM - Path-Loss Line-of-Sight Model.

DATE IMPLEMENTED: 1980.

MODEL TYPE: Analysis.

PROPONENT: DoD Electromagnetic Compatibility Analysis Center, North Severn,
Annapolis, MD 21402-1187.

POINT OF CONTACT: R. Schneider, (301) 267-2355, DSN 281-2355.

PURPOSE: The PLLM model is a research and evaluation tool that generates map
overlays and plot tapes depicting path-loss related calculations (power
density, field strength, received signal, etc.) and/or terrain shielding
calculations relative to a specified site. If the path-loss mode is selected,
up to 6 independent path-loss values may be calculated per run. If the
terrain shielding mode is selected, up to 5 independent shielaing quantities
may be calculated per run by entering 5 site antenna heights. If both the
path-loss and the terrain shielding modes are selected, a minimum of 5
quantities may be calculated per run.

DESCRIPTION:

Domain: Primarily land area - can use terrain data.

Span: Used for areas 200 square nm or less.

Environment: Terrain relief.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: Communications coverage.

Level of Detail of Processes and Entities: Individual transmitter.

CONSTRUCTION:
Human Participation: Not required and not permitted.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Not useful for areas greater than 200 square nm.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None planned.

INPUT: Transmitter, receiver locations, and the Defense Mapping Agency's
Digital Terrain Elevation Data (DTED;.

OUTPUT: Computer printouts and contour plots.

HARDWARE AND SOFTWARE:
Co.mputer: UNISYS/EXEC, VAX using VMS and SUN Workstation using UNIX.
Storage: 2 MB.
Peripherals: Tektroiiix, Calcomp Plotter, Line Printer.
Language: FORTRAN.
Documentation: Theory manual and user's manual.

SECURITY CLASSIFICATION: Unclassified.

P-31



GENERAL DATA:
Data Base: One hour or less.
CPU tiMe Per Cycle: 5 minutes to 2 hours - depends on level of terrain

data.

Data Output Analysis: Requires understanding of power levels.

Frequency of Use: Daily in general.

Users: ECAC, JEWC, others.

Comments: Developed at ECAC for in-house analyses and thin ported for other
users.
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TITLE: PLRS/EPLRS Deployment Aids - Connectivity Model.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis (but can be used for treaining).

PROPONENT: Vulnerability Assessment Laboratory, C3I Vulnerability Assessment
Division, SLCVA-CE B:Ldg. 2525, Ft. Monmouth, NJ 07703.

POINT OF CONTACT: MKr. Anthony L. Barnes, (201) 544-4166, AV 995-4166.

PURPOSE: The depluyp.ent aids model is used to select the number and position
of dedicated PLRS or EPLRS relays, and the location of the MS.

DESCRIPTION:
Domain: Land and air.

Span: Accommodates any theater depending on terrain data base.

Environment: Terrain-based.

Force Composition: Joint and combined forces, BLUE and RED.

Scope of Conflict: Electronic warfare.

Mission Area: Communications, data links.

Level of Detail of Processes and Entities: Individual nodes of the network.

CONSTRUCTION:
Human Participation: User provides the model with the deployment parameters

and controls the decision-making process.

Time Processing: Static.

Treatment of Randomness: Path loss deterministically based or connectivity
model.

SidedneLs: One-sided.

LIMITATIONS: Homogeneous propagation environment, static deployment of
elements, uniform statistical distribution c." units, PLRS units, and line
threat (not point jammers).

PLANNED IMPROVEMENTS AND MODIFICATIONS: A graphics interface to the model is

being developed.

INPUT: User provides the deployment parameters.

OUTPUT: Plot of MS, relays, footprints.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with a VMS operating

system.
Storage: 14,000 blocks (7 MB).
Peripherals: One printer and one plotter.
Language: FORTRAN.
Documentation: Users manual and rererence manual.

SECURITY CLASSIFICATION: Unclassified, but terrain data base may oe
classified.
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GENERAL DATA:
Data Basae: Terrain data bases available from DMA.

CPU time per Cycle: Depends on configuration. Rpproximately one hour.

Data Output Analysis: Produces hardcopies of data and plots.

Freauencv cL.Use: Varies.

Uperst LABCOM, CECOM.

Comments: The deployment aida model is linked to the connectivity model.
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,TITL: POL - Potroleum, Oil, Lubricants.

DATE IMPLEMENTED: April 1988.

MODEL TYPE: Training and education (support of seminar war games).

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT: Micromodels Manager, (401) 841-3276.

PURPOSE: POL models intratheater commodities consumption and distribution
patterns. It provides logistic data in support of larger-scale war games.

DESCRIPTION:
Domain: Sea.

Span: Intratheater.

Environment: N/A.

Force Composition: Combatant and replenishment ships, forward bases.

Scope of Conflict: N/A.

Mission Area: Logistics.

Level of Detail of Processes and Entities: POL is concerned with the
segment of commodities movement that originates at advanced baaes and
terminates with delivery to operating forces. The user inputs initial
commod ities types and quantities, locations of advanced bases, compositions
and locations of task groups, and locations and loading of replenishment
ships.

CONSTRUCTION:
Human Participation: Initial data base inputs and iterative time-step

specification.

Time Processing: Dynamic, time-step model.

Treatment of Raudomness: Deterministic.

Sidednesz: One-sided.

LIMITATIONS: POL assumes optimal weather conditions and replenishment
equipment and efficiency. User may modify task group consumption rates to
simulate nonoptimal conditions. input-intensive model.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None anticipated.

INPUT: Commodities type, quantity, and location; task group composition by
ship type, location, and associated resupply port; combatant ship commodity
consumption rate; replenishment ship load time, capacity, start load, speed,
and assigned task group; port load factor, capaoity, location, and inventory;
time-step; and movement of task gvoups may be specified at each time-step.

OUTPUT: Results written to output file. Output consists of detailed summary
of task group, replenishment ship, and port status, including commodities
status and unit location. Output can be for start and final time-step only or
for each time-step.
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HARDWARE AND SOFTWARE:
Computer: Dual disk drive IBM-compatible PC with 512K RAM.
Storage: N/A.
Peripherals: N/A.
Language: FORTRAN.
Documentation: User's manual, source code.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: One hour.

CPU time Per Cycle: N/A.

Data Output Analysis: Detailed summary of current status at end of
time-step.

Freauency of Use: Several times per year anticipated.

Users: Wargaming Department, Naval War College.

Comments: POL is based on algorithmi, presented by CAPT. J.A. Peschka, USX,
in "POL Support to Battle Forces in th,. Maritime Strategy," NWC 53-86. At
NWC, it is used for logistical inputs into larger-scale war games. POL may
also be useful for analytical study.
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.ITE: POOA - Anti-Aircraft Artillery Simulation Computer Program.

DATE IMPLEMENTED: December 1.985.

MODEL TYPE: Analysis.

PROPONEN':

POINT OF CNT.CT: SURVIAC (513) 255-4840, AV 785-4840.

PQ1-'1SE: POOIA computes the single-shot probability-of-kill of a target
aircraft flying through AAA. The results are used in weapon eystems
effectiveness studies.

Dorain: Air and land.

S_•U Individual aircraft against individual AAA site.

grivironment: Terrain relief.

Force Coýnyosition: Individual elements.

Scope fC2Cnflict: Conventional.

Mission h : Tactical.

Leve.l of Detail of Procsses and Entities: Entity: Aircraft AAA site.
Processes: Movement of aircraft.

CONS =•/LUON
Human Part__icipatioin: Not permitted.

Tme P,1ocessinq: Dynamic, time-step model.

Treatment of Randomiejs*: Stochastic, Monte Carlo.

Sidednesn: One-sided.

LIMITATIONS: POUIA does not simulate AAA system radar or LCM.

PLANNED IMPROVEMENTS AND MODIFICATYONS: None at present.

INPUT: POOIA inputs include flight paths, ground weapon location and
performance parameters, and aircraft vulnerable area.

OUTPUT: The model produces single shct probability of kill and aircraft
sector vulnerability data.

HARDWARE AND SOFTWARE:
Computer: VAX, PC-Compatible, IBM 3081.
Storaae: 110 KB.
geripherals. N/A.
LIanquage: FORTRAN V.
pocumentation: POOl User's Manual, POOl Analyst Manual.

SECURITY CLASSIF7CATION: Unclassified.
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GENERAL DATA:

Data Base:

CPU time per C'cle:

Data Output Analysis:

Frecuency-of Use:

Users:

Corinents: Code and documentation can be obtained from SURVIAC.
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TITLE: POPP - Pulse Doppler Operational Performance Program.

DATE IMPLEMENTED: 19S3.

MODEL TYPE: Analysin.

pROPONENT: Air Force Electronic Warfare Center, Studies and Analysis
Directorate, San Antonio, TX 78243-5000.

POINT OF CONTACT: AFEWC/SAV, Building 2000, Kelly AFB, San Antonio, TX 78243.
DSN: 969-27067 Oommercial: (512) 977-2706.

PURPOSE: POPP predicts the vulnerability of the AWACS APY-1/2 radar to (a
maximum of) 10 jamme:cs using actual antenna patterns.

DESCRIPTION:
Domain: Air.

Span: Individual.

Environment: Free space.

Force Composition: Single AWACS versus multiple j&mmers.

Scope of Conflict: Primarily conventional warfare.

Mission Area: Electronic combat.

Level o-Q Detail of Procesaes and Entities: Entities: POPP models a single
AWACS APY-1/2 radar against multiple jammers. Processes: It incorporates
jammer and receiver beam ERPs, sensitivities, and frequency ranges.

* CONSTRUCTION:

Human Participation: Required for decisions and processes.

Time Processing: Static.

Treatment of Randomness: All calculations are deterministic.

Sidedness: Two-sided, symmetric, reactive model.

LIMITATIONS: Graphics require Tektronix (PLOT10) terminal. POPP does not
have the capability to perform clutter enalysis. Jammer signal propagation
modeling is limited to free space considerations.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Modifications will be made based on

user input.

INPUT: Radar parameter files and jammer power parameters.

OUTPUT: Graphic screen dumps show jamming degradation to the radar in
azimuth.

HARDWARE AND SOFTWARE:
Computer: Designed to run on VAX computer with VMS operating system.
Storage: 500 kBytes.
Peripherals: 1 or more Tektronix terminals, Tek 4693 or 4694 printer.
Language: FORTRAN, PLOT10 (Graphics), DCL.
Documentation: User manual available.

SECURITY CLASSIFICATION: Unclassified - source code. Classified - various
data bases and data files.
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GENERAL DATA:

Data Baset Requires minutes to update.

CpU time per Cycle: Less than 5 minutes.

Data Output Analysis:

Frequency of Use: Used weekly for AFEWC analyses.

P-40



TITLE: PRISM - Physically Reasonable Infrared Signature Model.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: Tank Automotive Command (TACOM), Michigan.

WORKED SPONSORED BY: CECOM Center z' Night Viaion and Electro-Optics
Attn: AMSEL-RD-NV-.VMD-TST, Ft. Belvoir, VA 22060-5677.

POINT OF CONTACT: Michael D. Lander, DSN 354-4074. Comm (703) 664-4074.

PURPOSE: To predict thermal signatures of military vehicles (primarily ground
vehicles). It is specifically designed tc utilize Ballistic Research
Laboratory (BRL) target files that have been converted into a faceted format,
C2NVEO uses PRISM in its three dimensional synthetic scene generation.

DESCRIPTION:
Domain: Ground vehicles.

Span: Accommodates several different spectral bands (e.g., 3-5 and 8-12
micron) for its predictions. It is able to use weather data from various
geographical areas.

Environment: Code is developed for specific machines (e.g., there is a
Silicon Graphics version as well as a SUN version). Models diurnal cycles of
vehicles.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: Three-Dimensional synthetic thermal scene modeling.

Level of Detail of Processes and Entities: A. Target File Construction:
Precise composition and orientation of vehicle facet construction is required
to accurately thermally model a vehicle. B. Execution of PRISM Model: Setup
for execution of PRISM requires accurate and detailed meteorological
information. Scenario descriptions must be known to provide information
concerning latitude and longitude of test site, and aspect of target.

CONSTRUCTION:
Human Participation: Required for processes.

Time Processing: Dynamic, time- and event-stepped model. Progresses

through set number of diurnal cycle intervals that have been user defined.

Tzat•ient of Randomness: PRISM is basically a deterministic model.

Sidedness: N/A.

LIMITATIONS: Target file construction requires extensive knowledge of target
configuration.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None are planned.

INPUT: Target files, meteorological files.

OUTPUT: Tabular thermal file of predictions is created.
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HARDWARE AND SOFTWARE:
Computer(OS): Silicon Graphics IRIS 4V GTX parallel processing graphics

workstation. UNIX based operating system.
Storace: Hard disk required (approximately 80 Mbytes).
Peripherals: Laser Printer.
LLanaguage: Believed to be FORTRAN 77.
Documentation: AvailakbIe from TACOM.

gECURITK CLA&SIF'ICATION: Unclassified, but reatricted distribution to
licensees fo: ti'e source code of PRISM. Target files utilized by PRISM way be
c..assificd, and are availai'. on a limited basis.

GENERAL D•TAbt:
Data Base: 16 hours.

P , £ jpr Cycle: Depends on the complexity of the target and the length
of the thermal cycle duration.

2atq output Analysis: Thermal file of predictions created. Output is
viewable using FRED (Facetized Region Edihor) by TACOM. Mean and standard
deviation are reported.
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TITLE: PROLOGUE - Planning Resources of Logistics Units Evaluator.

DATE IMPLEMENTED: January 1985.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Logistics Evaluation Agency (USALEA), New Cumberland,
PA 17070-5007.

POINT OF CONTACT: James A. Cohick, LOEA-PL, (717) 770-6744, AV 977-6744.

PURPOSE: PROLOGUE is used to evaluate the logistics aspects of operation
plans time-phased at the theater, echelon above corps, corps., and offshore
base levels. It is specifically designed to serve as both an operations
support and force capability tool to determine logistics units (maintenance,
supply, and transportation) capabilities to perform wartime missions.
PROLOGUE has also been used extensively to assist theater logistics planners
to develop operation plan forces.

DESCRIPTION:
Domain: Land logistics support operations, intratheater.

Span: Global, theater, regional, or individual divisional force, deperndin•
on the time-phased force composition.

Environment: N/A.

Force Composition: U.S. Army time-phased force deployment units and the
time-phased deployment nonunit data the Army supports.

Scope of Conflict: Conventional warfare.

Mission Area: Army maintenance of unit equipment and supply handling and
transportation lift of supply and resupply of materiel.

Level of Detail of Processes and Entities: Maintenance units are evaluated
as to their capabilities to complete direct and general support levels of
maintenance. Supply units are evaluated as to their capabilities to hnndle
war reserves and supply and resupply tonnages of materiel. Transportat;ion
units are evaluated as to their capabilities to lift local and line hail
requirements.

CONSTRUCTION:
Human Participation: Required for processes.

Time Processing: Dynamic, time-step, relative to the time phasing of the

force being evaluated.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Limited to the evaluation of logistics units on a time-phased
force deployment list.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Include the following capabilities
files: TDA/MOBTDA units, wartime host nation support resources, and
interservice suAppert agreements.

INPUT: Operation plan time-phased deployment force data, current unit
equipment and personnel data, maintenance man-hours for unit equipment, and
geolocation data for locations in a theater.
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OUTPUT: Computer printouts, raw data files, statistically analyzed data for
wartime mainteiance, and supply and transportation functions within a theater
of operations.

HARDWARE AND SOFTWARE:
Computer: UNIVAC 1100-71.
Storaqe: N/A.
Peripherals: Printer and terminals.
Lanquaqe: COBOL.
Documentation: Local user manuals for modules.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time ver Cycle: I hour to 80 hours depending on the application.

Data Output Analysis: Detailed and summarized analyses.

Frequency of Use2 Used continuously at USALEA to support its own missions.
PROLOGUE is being installed at HQWESTCOM and will eventually be made available
for export to other MACOMs.

Users: USALEA, HDQA ODCSLOG, and MACOMs.

Comments: USALEA has initiated action to include PROLOGUE for easy access
and use by theater Army logistics planners.
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TITLE: PYRO - Pyrophoric Flare Model.. DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-l, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: The PYRO model describes the combustion of pyrophoric flare fuel in
the wake behind a falling flare. The model deter.mines the ignition and
continuous burn of the flare.

DESCRIPTION: PYRO is essentially a combination of previously developed
models. The fluid mechanical structure of the code was largely taken from the
Low Altitude Plume Program (LAPP). The radiation calculations of the model
were done with the Standard Infrared Radiation Model (SIRRM). SIRRM was
developed to calculate the source apparent signature of a tactical and
strategic missile plume. The code in each module was modified to represent
pyrophoric flare plume instead of a rocket plume. The computations of the
model are done in three programs linked together. These programs are 1) PYRO,
the controller for the stirred reactor near-wake subroutine (LAPSR) and the
far-wake subroutine (LAPP), 2) PLUM252, the interface module which interfaces
PYRO with SIRRM, and 3) SIRRM, the radiation model.

INPUT: The Pyrophoric Flare Model has nine input sets. They are as follows:
- Band Model Input.
- Conversion Input.
- Namelist Input.
- Non-Standard User Specified Input.
- Optical Prope:ties Input.
- Pyro Input.
- Standard Atmosphere Input.
- Transmission Input.
- LOWTRAN Input.

Each of the input sets is described in detail, containing variable names,
formats, and variable descriptions in the Pyrophoric Flare Model Documentation
?art II - User's Guide.

OUTPUT: PYRO provides some form of output for each phase of the simulation.
The three main types are printed output, intermediate files on magnetic disk
or tape, and plots.

Phase I - Near-Wake Stirred Reactor:

The following output is printed by the LAPSR (stirred reactor) program in the
first phase of PYRO:

- Identification containing the run title, the inputs to the stirred
reactor, and the reactions used.

- A step summary for the stirred reactor. PT 1 is the reactor, PT 2 isair at the stagnation conditions, and PT 3 is air at free-stremar conditions.

- A momentum, species, and enthalpy check. Momentum and species should
remain nearly 1.0; the enthalpy is in Btu/lb.

- Initial particle (droplet) properties, including the initial particle
size distribution.

P-45



NPZ - number of zones.
NPC - number of droplet sizes.
RHOL = fuel density, lb/cubic ft.
SCF = drop Schmidt Number.
PFV = drop Prandtl Number.
XMTMA = mole fraction of TMA.
TEMP - temperature, K.
VELP = velccity, ft/sec.

- The reactor temperature is shown every ten integration steps. X is
the integration variable. A successful run is indicated by a relatively
steady temperoture. The time limit to converge the stirred reactor can be
changed in the input file to optimize the number of steps.

- A final step summary for the reactor.

- A final momentum, species, and enthalpy check.

- Final particle sizes (microns) and temperature (K).

Phase II - Far-Wake Mixing Calculation:

The following output is printed by LAPP in the second phase of PYRO:

- Identification including title and input summary for the
calculation.

- A step summary. For the far-wake calculation, PTl to PTn
represent radial positions.

- A momentum, species, enthalpy check. Momentum and species should
remain nearly 1.0; the enthalpy, in Btu/lb, should remain nearly constant,

- Droplet summary. Zone 1 corresponds tu PT1, Zone 2 to PT2, etc.

- Steps 2, 3, and 4, above are repeated for each axial itaticn
sumnarized. Note that the second axial station summarized gives the results
of smoothing the input data before chemistry is applied.

- When a particle class evaporates during the calculation, the
axial location is printed.

- When the radial zones are combtned to increase the grid spacing,
the resultant drop ýiass XM, in moles/gm o± gas, in each size group is printed
for each new zone.

During the far-wake calculation program, LAPP generates a file of flow field
data on Unit 1, which is read by the PYRO conversion interface program.

Phase III - Conversion Interface:

This phase converts the output flow fil-d created by LAPP into a data file
format usable by SIRRM.

Phase IV - SIRRM - Printed Output:

The printed output generated by the STRRM program written to FORTRAN I/O unit
6 can be divided into four basic types of data:

- Warning and error messages,
- Echo of input data,
- Atmospheric and plume layer information, and
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- Warning and error messages,
- Echo of input data,
- Atmospheric and plume layer information, and
- Calculated radiation output.

The warning and error messages are discussed in the secti3n on
Troubleshooting. The following output is printed by SIRRM in a successful
execution of the model:

- Identification including title, run identification, and input
summary. - A dictionary of abbreviations used for column headings.

- Atmospheric composition consisting of data for layers and gaseous

concenLrations.

- Spectral radiant intensity at each wavenumber.

- sepponse at each wavenumbar.

- A summary of intensity data.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Language: FORTRAN.
Documentation: Part I Management Summary (classified). Part II User's

Guide (unclassified). Part III Programmer's Manual
(unclassified). Part IV Analyst's Manual (unclassified).

SECURITY CLASSIFICATION: Source Code is unclassified.

GENERAL DATA:
Time Requirements: Compilation time: 252 seconds (with linking); Typical

run time: 9.5 minutes.

Users: SAIC.
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TITLE: QJM - The Quantified Judgment Model.

DATE IMPLEMENTED: 1979; Present Version 1989.

MODEL TYPE: Analysis, but has been used/descriued for training support at
CGSC, NDU, and USMA.

PROPONENT: Data Memory Systems, Inc., Historical Evaluation & Research
Organization, 10392 Democracy Lane, Fairfax, VA 22030, (703) 591-3674,
FAX (703) 591-6109.

POINT OF CONTACT: Maj. C.F. Hawkins, USAR (Ret).

PURPOSE: The QJM is an analytical and operation support tool used to model
force-on-force combat engagements, primarily at the division level, but is
also used effectively at levels of aggregation from battalion through corps.

DESCRIPTION:
Domain; AirLand Battle.

Span: Sector; accommodates theater scenarios by dealing with sectors
successively.

Environment: Day and night operations, all seasons, four climates,
18 terrain/vegetation choices, 12 weather choices, road net, and water
barriers.

Force Composition: Joint and combined forces, BLUE and RED, may be entered
manually, or prestored in a forces data base, uses measures of effectiveness
based on weapon's lethality to derive combat power.

Scope of Conflict: Conventional warfare; combat aspects of low intensity
warfare and contingency operations.

Mission Area: All conventional ground force AirLand Battle missions; air
missions limited to close air support; naval missions limited to naval gunfire
support of amphibious force.

Level of Detail of Processes and Entities: Provides WINNER/LOSER, advance
rate, personnel attrition by type, equipment attrition by type, and attrition
of close air support aircraft by type.

CONSTRUCTION:
Human Participation: Required.

Time Processing: Engagements may be from one hour to five days at the
discretion of the analyst. After data base set up, results can be provided in
less than five minutes.

Treatment of Randomness: Deterministic, outputs are derived empirically
(historical analysis); at the discretion of the analyst, any method may be
used to treat random variables.

Sidedness: Two-sided, symmetric; can be operated by a single analyst.

LIMITATIONS: Does not model air or naval warfare.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improved representation of ai.r
defense, anti-armor close air support, smart munitions, fuel air explosives,
technological factors. Modifications planned for nuclear, biological, and
chemical effects, and combaz service support (logistics).
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INPUT: RED and BLUE orders of battle data based on weapons scoring system
(Operational Lethality Index). Selection of 19 analytical factors including
terrain, weather, defensive posture, surprise, air superiority, fatigue, and
combat effectiveness.

OUTPUT: WINNER/LOSER, advance rate, attrition (personnel and equipment),
analysis of the effect of various factors on weapons anc personnel.

HARDWARE AND SOFTWARE:
Computer: IBM PC or compatible; (Software: Copyright by Data Memory

Systems, Inc.).
Storage: Hard disk recommended; executable code is less than one

megabyte, forces data base is normally Less than one
megabyte.

Peripherals: Printer.
Language: Turbo Pascal.
Documentation: Source code and comments provided, users manual fully

describes methodology and software use, three-volume data
base of historic combat engagements provided.

SECURITY CLASSIFICATION: Source Code is unclassified. Forces data are often
classified.

GELRERAL DATA:
Data Base: Weapon's scores for RED and BLUE forces, organized into six

classes of weapons, six vehicle classes, and numbers of troops, weapons, and
equipment.

CPU time per Cycle: Calculations results in five to ten seconds, throughput

in under five minutes.

Data Output Analysis: Time to print, under one minute.

Freauency of Use: N/A.

User-s: Boeing Aerospace, LTV Corp., Joint Warfare Center, SHAPE Technical
Centre, USAREUR HQ, PACOM HQ, FORSCOM HQ, NU, DTP, Mitsubishi Space Software
Co., Ltd., OSD/Net Assessment, Sandia National Laboratory.

Comments: The QJM places as much emphasis on human factors affecting combat
outcomes' as it does on technological or material factors. Developed and
tested on data from more than 200 historical combat engagements from 1915
through 1990, the QJM is one of the few force-on-force combat simulations that
can claim historical validity. Simulated combat termination (option item) for
either time-step or event-version simulations provided by the Armor Breakpoint
Model (ABM) for armored/mechanized forces ornly. See Armor Bxeakpoint Model.
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TITLE: Radar Workstation.. DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: Technology Service Corporation, P.O. Box 1210, Dahlgren, VA 22448.

POINT OF CONTACT: Kim Simpeon, (703) 663-9227.

PURPOSE: The Radar Workstation includes an integrated set of program modules
for analyzing the performance of radar systems in clear and adverse
environments. Application of the model includes pLrametric tradeoff analysis,
theoretical performance prediction, and training of new radar analysts.

DESCR!PTION:

Domain: Land, air, sea, and space.

Span: N/A.

Environment: Surface or volume clutter, electronic countermeasures.

Fqrce C1omposition: N/A.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: Models down to the radar
component level: antenna, transmitter, signal processor, etc. Models
environment in terms of atmospheric losses and propzgation paths from radar to
target. Considers mean characteristics of surface and volume clutter., Includes flexibilitv.for a wide range of radar waveform types.

CONSTRUCTION:
Human Participation: Required for radar parameter inputs and selection of

type of output.

Time Processin_: Static for a specitic dwell time on the target.

Treatment of Randomness: Processes are by direct computation.

Sidedness: One-sided.

LIMITATIONS: Radar frequency ranges from 100 MHz to 100 GHz.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPUT: Menu-driven operation, full-screen editing, input prompting, and help
screen. Operator enters relevant radar and environmental parameters.

OUTPUT: High-resolution color graphics or printed results.

HARDWARE AND SOFTWARE:
Computer: IBM PC, XT, or AT with two disk drives or single disk drive

plus hard disk; 8087 math chip processor.
Storage: 640K memory
Peripherals: RGB color monitor, IBM CGA or EGA graphics adapter, dot

matrix printer.
Language: "C," DOS 2.0 or later, Lotus 1-2-3 Version 2.
Documentation: User's guide and functional description manual.
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SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time Per Cycle: N/A.

Data Output Analysis: N/A.

Frequency of Use: N/A.

Users: Covernment, industry, and consultants.

Comments: Version 2.0 was releed in 1988. Veesion 2.1 will be released
in 1989.
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TITLE: RADET-E 3 - Radar Detection, ESM, -CM, ECCM Model.. DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis.

PROPONENT: Electronicsi and Space Corp. (E&3 Corp.), 8100 W. Florissant, St.,
Louis, MO 63136.

POINT OF gONTACT: Greg Novak, 314--53-4595, (FAX) 314-553-4750.

PURPOSE: RADET-E 3 is a research and evaluation tool used to analyze the
offensive and defensive capabilitie3 of a ground or airborne radar system.
Offensive capability being defined as the effectiveness of a surveillance
radar in detecting a target and the defensive capability being the ability to
avoid/delay detection, interception, location and targeting by the opposing
force electronic support measure (ESM). It also allows evaluation of the
effects of threat electronic countermeasures (ECM) on radar performance and
the benefits of potential counter-countermeasures (ECCM). Surveillance
capabilities of continuous wave and frequency modulated continuous wave radars
are modeled as well as the effects of sidelobe canceling as part of the basic
surveillance radar capability.

DESCRIPTION:

Domain: Land, air.

Span: Local, indiv.'iual radar, individtal target.

Environment: No terrain features; weather clutter defined through input.

Force Composition: Individual radar/target combination.

Scope of Conflict: Conventional, with emphasis on electronic battlefield
considerations.

Mission Area: Air Defense; Surveillance and Target Acquisition; Electronic
Warfare.

Level of Detail of Processes and Entities: High resolution. As a radar
functional sirpulation model, it embodies the basic elements of Radar Range
Equations, Target Models (RCS), Propagation Effects, Clutter Models, Detection
Models, Tracking Models, Jammer Models.

CONSTRUCTION:
Human Participation: Not required or permitted.

Time Processina: Dynamic, time-step.

Treatment of Randomness: Deterministic, expected value.

Sidedness: Two-sided, asymmetric, reactive model.

LIMITATIONS: One radar, one target.

PLANNED IMPROVEMENTS AND MODIFICATIONS, Incorporation of User Graphics
Interface and Bistatic Radar Model.

INPUT: Radar, target, ESM, ECCM and weather specifications.

OUTPUT: Computer printouts and plots.
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HARDWARE AND SOFTWARE:
Computer(OS): VAX 11/780 (VMS 5.3) or VAX Station 3100 Model 40 (VMS 5.3).
Storage: 3,500 blocks.
Periipherals,: Printer, graphics workstation/terminal.

Lanq~~qe: FrRTRAN 77.
Dociimentati.oni Uc;er's Manual published.

SECURITY CLASSIý'ICATION: Unclassified; data can bki classified.

GENERAL DATA:
Data Bese: Hours to man-weeks depending on the number of sensitivities tc

be evaluated.

CPU time per Cycle: 5-10 minutes.

Data Output Analysis: Hours to man-weeks depending on research issues.

Users: E&S Corp., LABCOM-VAL.
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TITLeS RADGUNS - RADar-Directed GI1N System Simulation.

, DATE IMPLEMENTED: 1985.

MODEL T•r': Analysis.

PROPONENT: U.S. Army Foreign Science & Technology Center/AIFREB,
220 Seventh Street NE, Charlottesville, VA 22901-5396.

POINT OF CONTACT: Mr. Dwight FitzSimons, (804) 980-7838, AV 274-7838.

PURPOSE: RADGUNS is used to evaluate the effectiveness oL NAA systems against
penetrating aerial targets. it can also evaluate the effectiveness of
different airborne target characteristics (cross section, maneuvers, use of
electronic countermeasures, etc.) against a specific AAA system.
DESCRIPTION:

Domain: Land, naval, and air.

Span: Individual.

Environment: Limited, simplified clu;ter and multipath models are
implemented. Terrain modeling is limited to a single user-defined hill.

Force Composition: One AAA system versus one penetrating airborne target.

RADGUNS models the full AAA system engagement, including search r track
radars, optic systems, guns, fire control computer, oparators, environment, &
target aircraft. Current models includes RED 23, 30, 57, 85, & 100 mm; & GRAY
35 & 40 mm AAA (radar or optical-directed) systems against BLUE airborne
targets.

Scope of Conflict: Conventional radar or optical-directed.

Mission Area: One-versus-one AAA engagement.

Level of Detail of Processes and Entities. Single AAA system against a
single airborne target. Target tracking is based on pulse-by-pulse radar
receiver model processing the returns ot the target (including multipath &
ground clutter). Attrition of airborne target is probability of kill using
6- or 26-view target vulAerabl, Acas. Single-intercept, burst, and
cumulative probability of hit & probability of kill calculated.

CONSTRUCTION:
Human Participation: Not requuired, model not interruptable after input data

has been enterea.

Time Processing: dynamic, time-step.

Sidedness: One-sided.

LIMITATIONS: Cannct support one-versus-many or many-on-many encounters.
Terrain modeling is limited to analytic terrain models. ECM routines limited
to noise, inverse gain, and range-gate walk-off cechniques. No reactive
maneuvering against a weapon system. Chaff and flares not modeled st this
time.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Additional seeker and tracker
systems, gun systems, ECM and ECCM capabilities, DMA terrain mouel, more
detailed end-game model.
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INPUT: Scenario parameters (for interactive or batch execution) are specified
in an input "parameters" file. Data may be written into this parameters file
either manually or from a menu-driven "user-input" program.

OUTPUT: Depends on simulation type and user selection. An event-by-event
tabular file is generated, as ara files for plotting of simulation results.
The user can also select generation of a file for 3-dimensional graphics
display using the RADPIX plotting program (which calls Plot-lO IGL routines
and plots on a Tektronix graphics terminal (or emulator)).

HARDWARE AND SOFTWARE:
Computer: IBM 3090 (VM-CMS), VAX (VMS & UNIX), & SUN (UNIX).
Storage: N/A.
Peripherals: Printer & optional Tektronix graphics terminal.
Language: FORTRAN 77.
Documentation: RADGUNS User/Programmer/Analyst Manual.

SECURITY CLASSIFICATION: Code is up to Secret, target data S/NF.

GENERAL DATA:
Data Base: Internally hard-coded in program and in block data files.

CPU time per Cycle: N/A.

Data Output Analysis: N/A.

Frequency of Use: Daiiy during course of a study.

Users: Approx. 40, incl. USAFSTC, AFCSA/SAGR, NWC, et al.

Comments: JTCG/AS has accepted RADGUNS as its standa-i AAA model.
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TITLE: RAMFIRE - RAM Force Integration & Reactive Engagement.

DATE IMPLEMENTED: Under continuous improvement and configuration management

since 1985. Currently Version 17.0 is implemented (August 1991).

MODEL TYPE: Analysis.

PROPONENT: Research Analysis and Maintenance (RAM), Inc.,
1790 Lee Trevino Drive, El Paso, TX 79936-4525.

POINT OF CONTACT: Mr. Ron Wood, (915) 592-7047, Ext. 120.

PURPOSE: RAMFIRE is a comprehensive analysis tool capable of addressing
several aspects of research and evaluation. It p):ovides a very high
resolution simulation of weapon systems and tactics in brigade and below
combined arms operations and can deal with:

a. Weapon Systems - Modeled as individual platformE which may be
configured with known or postulated weapons, sensors, crews, etc.,
which interact in accordance with user-defined, decision-table driven
system functional processes. All individual systems are data driven,
therefore the expert-system architecture and detailed weapon system
performance input data structure permit very flexible systems
effectiveness analysis.

b. Force Capability and Requirements - Alternative courses of action in
force-on-force engagementa are supported through the decision
table/expert-system processes of the model. Battlefield situations
are assessed through the examination of pre-defined conditional
variables, and fire and maneuver decisions effected in accordance
with user specified inference rules. Because each weapon
system/combatant is modeled as an individual entity, the capability
for force-mix analysis is extremely powerful.

c. Combat Development - In addition to weapon system processes, command
and control functions are exercised via the decision table/expert-
system logic, providing the capability to capture the effects of
changes in tactics or doctrine and assess the impact on system/force
effectiveness.

DESCRIPTION:
Domain: Combined arms ground combat, air support and air defense.

Span: The RAMFIRE model will accommodate a combined arms ground and air
force-on-force conflict of a friendly heavy brigade versus a reinforced threat
r3giment, each with its respective combat and service support elements.
Virtually any ground or air weapon system, sensor, command and control
methodology, communication function, tactics and doctrine may be simulated
subject to availability of terrain and system performance data.

Environment: RAMFIRE uses digitized terrain data in the ARTBASS format to
perform studies and evaluate the effects of terrain, vegetation, and man-made
features on vehicular mobility, observation, sensor performance,
communications, and cover and concealment. Off-line utilities have been
developed by RAM to convert Defense Mapping Agency terrain elevation and
surface/cultural feature digitized data to ARTBASS format. Either day or
night light conditions can be played, however, the light conditions remain
constant throughout the duration of the conflict. Smoke, dust, haze and other
battlefield obscurants are modeled as dynamic clouds which develop according
to prevailing wind conditions. Cloud profiles and movement are generated
offline in the Combined Obscuration Model for Battlefield Induced Contaminants
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(COMBIC), Oeveloped by the Atmospheri.c Sciences Laboratory, and provided to
the model as input data.

Force Comopsition: The ground forces for both the friendly and threat sides
may be simulated at the brigade and regimental level respectively. The forces
also include the combat support units, ground and air (fixed wing and
helicopters). This level is imposed as a practical limit in order to maintain
the high level of resolution and fidelity of the model and reduce computer run
time.

Scope of Conflict: All conventional weapon systems found in the division
forward battle area may be simulated. Supporting artillery, air defense
artillery (SHORAD and HIMAD), unmanned vehicles, fixed wing aircraft, and
helicopters may be portrayed in the force structure. RAMFIRE will play
limited chemical and nuclear effects iZ desired. Typically, battle duration
is held to one hour or less due to the level and activity of the conflict,
which produces a very large volume of output data for analysis.

Mission Area: Both offensive and defensive operations are modeled at the
heavy brigade and threat regiment level including ground and air systems.
Battle area is a function of digitized terrain data cell resolution (100 Km x
100 Km for 100 meter terrain granularity, 12.5 Km x 12.5 Km at 12.5 meter
resolution, etc.).

CONSTRUCTION:
Human Participation: The model is not run-time interactive. User/analyst

interaction is effected by preparing decision tables/rules prior to model
execution.

Time Processina: The model accommodates time-dependent processes through
event-sequencing. some subprocesses may be modeled as time-step events.

Treatment of Randomness: The model is stochastic, requiring Monte Carlo
execution of scenarios. Detection and end-game (probability of hit/kill) are
stochastic. Line-of-sight and some weapon system processes (e.g., missile
flight dynamics) are deterministic.

Sidedness: The model is two-sided and symmetric. All system processes f-i
each side are executed in the same code modules.

LIMITATIONS: Unit move/maneuver is accomplished in accordance with fixed,
pre-pianned movement control points (x, y, and z coordinates). Only limited
capability exists for alternative pre-planned route selection. rixed-wing
air-to-air engagements are not supported.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Dynamic move/route selection in
response to target detection has been implemented for fiber-optic guided
missiles. Extension of dynamic movement to other platforms in response to
external events other than detection (tactical decisions, receipt of fire,
etc.) is feasible for implementation if required. The capability to exercise
own-side engagement (fratricide), identification friend or foe (IFF), and
noncooperative target recognition (NCTR) is in preliminary design.
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INPUT: Input data requirements are extensive, Over one hundred files may be. required for large scenario execution. Data file types include:

- Digitized terrain.
- lype unit.
- Unit organization.
- Weapon systems performance.
- Sensors.
- Lethality/vulnerability data.
- Communications nets.
- Decision tables.

OUTPUT: Individual event history files are created which are postprocessed to
provide killer-victim scoreboards, unit summaries and/or special input files
for statistical analysis and graphic playback.

HARDWARE AND SOFTWARE:
Computer(OS): Digital Equipment Corporation VAX-series computers operating

under VMS. An integrated Individual Modeling and Analysis
Graphics Experimentation Station (IMAGES), based on the
VAX-3000 series workstation, is available which provides
automated scenario input support and graphic playback
capability.

Storage: Responsive execution through-put requires 16MB RAM (32 MB
recommended) and 500 MB of mass storage (I GB recommended).

Peripherals: Mass storage is required. The volume and diversity of
output data make text printers highly desirable and
text/graphics plotters are useful.

Language: SIMSCRIPT 11.5, VAX FORTRAN.
Documentation: RAMFIRE Users Input Guide. Scenario Automated Graphics

Assistant (SAGA) and Scenario Entry (SENTRY) Users Guides
are available for IMAGES user.. SECURITY CLASSIFICATION: Model code is unclassified. Most weapon system

performance and vulnerability/lethality input data is classified Secret.

GENERAL DATA:
Data Base: Data base development is resource intensive and scenario

dependent. Extensive weapon system data base is available for authorized
users. Scenario specific data (decision tables, iovement files, organization,
etc.) generally require 4 to 12 months manual development, 1 to 3 months for
skilled modelers with automated assistance.

CPU time per Cycle: Currently, troop/company battles require approximately
1.5 hours per scenario replication and brigade/regiment (approximately 900
combatants) battles require 10 to 11 hours of CPU time per replication Cn a
7.5 MIPS Processor with 32 MB RAM.

Data Output Analysis: One to three weeks.

Freauency of Use: Daily.

Users: RAM, Inc., OPTEC Threat Support Activity, Air Defense Program
Executive office, Program Manager Line-of-Sight Forward Heavy, Program Manager
Air-to-Air Missile, U.S. Army Infantry School, Unmanned Ground Vehicle Joint
Project Office, Foreign Science and Technology Center, Westinghouse Electric
Corp.
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Comments: RAMFIRE is not the government reference version of CASTFOREM
(Combat Arms and Support Task Force Evaluation Model). It is a derivative of
CASTFOREM and the U.S. Army owns unlimited rights to the PAMFIRE model.
Configuration management of RAMFIRE is maintained under a tailored DOD
Stakldard 2167 environment. Model code and simulation results are highly
stable. Correlation has been achieved for model representation of air defense
systems compared to the results of actual field tests of the systems.
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TITLE: R[%PIDSIM - Rapid Intertheater Deployment Simulation Mode].

DATE IMPLEMENTED: 1970.

MODEL TYPE: Analysis.

PROPONENT: Logistics Directorate, The Joint Staff, The Pentagon, Washington,
DC.

POINT OF CONTACT: Gail Sweet, (703) 694-7899, AV 224-7899.

PURPOSE: RAPIDSIM provides Joint Staff (J-4) planners with a deployment
simulation model that helps achiLve a rapid movement of combat and support
units required for contingency operations. It is a research and evaluation
tool that deals with force capability and requirements and resource planning.

DESCRIPTION:
Domain: Land, air, and sea.

Span: Accommodctes any theater depending on data base.

Environment: N/A.

Force Composition: Joint and combined forces.

Scope of Conflict: Coi;ventional.

Mission Area: Conventional missicn.

Level. of Detail of Processes and Entities: Individual aircraft and ships,

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, time-step and event-step.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Requires FORTRAN compiler and cannot be executed on a PC.

PLANNED IMPROVEMENTý 1ND MODIFICATIONS: N/A.

INPUT: Scenario builder produces environment for the 3imulation
(airlift/sealift askets, :.-*acities, availabilities). MORSA Data Base System
produces morement requirements from OPLAN TPFDDs and JPAM data bases.

OUTPUT: Provides detailed reports on simulation activity and produces tabular
reports and graphic displays. Postprocessor is available to produce
additional reports.

HARDWARE AND SOFTWARE:
Computer: Runs on the VAX under VMS and the IBM under TSO.
Storage: 75 MB.
Peripherals: Minimum requirements: one printer and one terminal.
Lanquaae: FORTRAN.
Documentation: RAPIDSIM manual.

SECURITY CLASSIFICATION: Model is unclassified, but data bases are often
classified.
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GENERAL DATA:

Data Base: Two days.

CPU time Per Cycle: Size dependent (from 5 to 4C minutes of CPU time).

Data Outout Analysis: Graphic displays and tabular reports -- oduced by
postprocessor aid in analysis.

Frecuency of Use: N/A.

Users: Naval War College, CENTCOM, EUCOM, Joint Warfare Center, PACOM.

Comments: N/A.
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TITLE: RDSS - Regional Development Simulation System.

* DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis, training, and education.

PROPONENT: J-8 Political Military Affairs Directorate.

POINT OF CONTACT: LTC Steven G. Stainer.

PURPOSE: RDSS is a system dynamics model of lesser developed nations. RDSS
is used as a decision aid tool in testing various policy alternatives
available to the U.S. and to other developed nations to impact the lesser
developed nation. It is also used as a training and education tool (seminar
exercise driver) in operational and strategic level gaming within the low
intensity conflict environment.

DESCRIPTION:
Domain: The Third World.

Span: Accommodates any Third World country depending upon data base;
initial effort has been oriented toward Central America.

Environment: Models changes of political, social, economic, and military
variables in Thiud World nations based on changes in internal policies and
external programs.

Force Composjtion: Those internal and external social, political, economic,
inforci-ional, .4,id militery forces affecting development in a Third World
natior.

Scope <-Conflict: Low intensity conflict; primarily insurgency/counter-

insurgency, FID/D)AD, and counter-drug.

Mission Area; Both military and nonmilitary operations in low intensity
conflict.

Level of Detail of Processes and Entities: Strategic and operational
details. Focuses on interaction between social, political, economic,
informational, and military actions. Political entity is the social/political
group; military is the national aggregace forces; economic is the national
economy rer-esented in four sectors.

CONSTRUCTIONi
Human Participation: Does not model the policy making process, host nation

policies and external programs are provided as inputs.

Time Processing: Dynamic, time-stepped, primarily designed for 5- to
10-year runs using quarterly time-steps.

Treatment of Randomness: Basically deterministic model, randomness treated
by changes in inputs.

Sidedness: Multi-sided model, two-sided within a nation, but multiple
external act.:'s.

LIMITATIONS: In prototype stage. Primarily applicable to strategic and
operational levels. Aggregates national resources and does not con~sider
subdivisions of a nation.

R-13



PLANNED IMPROVEMENTS AND MODIFICATIONS: Increased capability to model groups
and organizations within the society; capability to model more than one
opposition group.

INPUT: Scenario consisting of present state of the countiy, policy decisions
over the run time and external programs planned over the run time.

OUTPUT: Produces gtaphs and tables of changes over time of any of the social,
political, economic, informational, and military variables contained i:l the
model; focuses on changes in popular support.

HARDWARE AND SOFTWARE:
Computer: Designed to run oi, a Macintosh with at least 4 meg memory

and 68030 processor (SE/30, IIsi, IIci, or FX).
Storage: Hard drive required, at least 20 MB to store model and data

bases.
reripherals: None required; printer useful.
Language: Developed with IThink (Stella) and S**4 with a HyperCard

user interface (commercially available packages).
Documentation: Currently documented with a user's guide and data

dictionary.

SECURITY CLASSIFICATION: Unclassified, but data bases may be classified.

GENERAL DATA:
Data Base: Population of a data base for one country requires two weeks to

several months depending on the planned use of the simulation.

CPU time Per Cvcl: Dependent on hardware cc.,figuration; however a ten year
run using S**4 and a Macintosh Ilci is approximately 5 minutes.

Data Output Analysis: Graphs and tables output by the model may be used by
the analyst or gamer directly or transferred to spreadsheet applications for
additional analy.as.

Freguency of Use: A new model; USSOUTHCOM has planned on its Pol-Mil
analyst frequently using the model; gaming appl .cations have also been
scheduled.

Users: J-8 PMAD, SOUTHCOM, Army War College.

Comments: Managed by J-8 PMAD based on comments from users. Remains under
development and continually upgraded based on priorities established by users.
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TITLE: RECCE - Reconnaissance Mission Planning Aid.

' DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: Air Force Electroiic Warfare Center, Studies and Analysis
Directorate, San Antonio, TX 78243-5000.

POINT OF CONTACT: AFEWC/SAV, BuildiT;g 2000, Kelly AFB, San Antonio, TX 78243.
DSN: 969-2706, Comm: (512) 977-2706.

PURPOSE: RECCE predicts whether a reconnaissance asset can receive the
signals from radar or communications sites in an order of battle (EOB). For
each site in the EOB, RE"CE calculates the power received by the
reconnaissance asset and compares the received power level against the
receiver sens4 .t.ivity to piredict signal collection capability.

DESCRIPTION:
Domain: Land, air, and sea.

Span: Global (dependinq; on the location of the order of battle whether it
is electronic, air, naval, or army).

Environment: Uses Defernse Mapping Agency (DMA) terrain data and World Data
Base II country and political boundaries.

Force Composition: Joint and combined forces, Blue, Red, Grey (entire data
base can be modified).

Scope of Conflict: Primarily conventional warfare.

Mission Area: Electronic Combat.

Level of• Detail of Processes and Entities: Entities: RECCE can model an
entire radar/communication's order of battle (hundreds of sites) or just a
single qite. Ele7tronic order of battles (EOBs' are categorized by function
(such as early wariiing or target tracker) or modulation type (such 10 AM or
FM). Processes: It incorporates scenario geometries, site locations, Defense
Mapping Agency (DMA) terrain, and transmitter and receiver beam dimensions,
ERPs, sensitivitie:s, and frequency ranges. Thu user can add, move, delete, or
change the parameters of sites. Analysis of electronic combat e'ects for
each site is displayed such as signal collection range, radar/threat coverage
involving terrain masking, and stand-off jamming effects on the reconnaissE.nce
platform.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Static.

Treatment of Randomnesb: All calculations are deterministic.

Sidedness: Two-sided, symmetric, reactive model.

LIMITATIONS: Graphics require Tektronix (PLOT10) terminal. All sites with
the same id must use the same parametric data. Signal propagation
considerations are limited to diffraction, refraction, and absorption in the
20 - 20,000 Mhz frequency range. Receiver signal processing is not modeled.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Modifications will be made based on
user input.
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INPUT: Terrain, radur/communiuation parameter files, known site locations,
reconnaissance asset power parameters and routes.

OUTPUT: Produces scaled (TPC, ONC etc.) overlay transparencies for i°anges of
reception, SAM lethality, and radar coverage for ea'-h site in the order of
battle. Graphics also show symbols, text and various user aids. Text summary
files are produced for further numeric analysis.

HARDWARE AND SOFTWARE:
Computer: Designed to run on VAX computer with VMS operating system.
Storage: 25 Megabytes plus terrain.
Peripherals: 1 or more Tektronix terminals, Bruning plotter, Tek 4693 or

4694 printer, standard text printer,
Languagg: FORTP=N, PLOT1O (Graphics), DCL.
Documentation: User and Programmer manuals available.

SECURITY-CLASSIFICATION: Unclassified - source code. Classified - various
data bases and data files.

GENERAL DATA:
Data Base: Dependent upon method of entering OB data base: manual--minutes

per site, or automated--sites per minute.

CPU time per Cycle: Dependent on OB data base size 2nd user needs.

Data Output Analysis:

Frequency of Use: To be installed at 2 SAC operating iecn-iona in late
1991.

Users AFEWC, SAC.

Comments: None.

R-16



TITLE: REDCAP - Real-time Electromagnetic Ddta Processor and Analyzer.9 , DATE IMPLEMENTED: 1965, with numerous upgrades up to the present.

MODEL TYPE: Analysis and training and edtication.

PROPONENT: Air Force Development Test Center (AFCTC), Eglin AFB, FL.

POINT OF CONTACT: David R. Beck, Calspan Corp., Buffalo, NY (716) 631-6819.

PURPOSE: REDCAP is a real-time closed loop, hardware-in-the-loop, man-in-the-
loop threat command and control simulator. The REDCAP system simulates the
air picture development and distribution using validated threat simulations of
both manned and simulated EQ/ACQ radar and appropriate command and control
centers. REDCAP provides high fidelity weapons control for both threat
interceptors and SAM systems. REDCAP is used to evaluate EC effectiveniess of
actual equipment (breadboard, brassboard, and flight ready hardware), and
tactics.
DESCRIPTION:

Domain: REDCAP simulates either a tactical or strategic threat integrated
air defense system (IADS). The simulated !ADS includes ground, naval and
airborne radars, corrmmand posts, weapons control centers and air defense
weapons systems. Some of the ground radars are simulated using real receivers
operating as radio freqLencies.

Span: REDCAP simulates a local or regional threat air defense structure
functionally equivalent to an air defense zone.

Environment: Actual DMA terrain data can be used to represent the problem
area. The simulation is not limited to any time of day or location. A high
fidelity statistical clutter generation capability is provided for REDCAP AEW
systems.

Force Composition: Threat (red) zone level IADS or specified components of
that IADS vs. a penetrating blue strike package.

Scope of Conflict: Conventional air defense weapons (e.g., SAMs, AI

missile::, guns).

Mission Area: IADS penetration, EC effectiveness.

Level of Detail of Processes and Entities: Key decisions making positions
in the TADS are manned for air picture development, distribution, and weapons
control. Actual displays are available for command and control, radars, and
weapons control. Individual air defense weapons such as actual interceptors
can be represented or representation can be at higher level of SAM control.
Attrition for individual aircraft engagements are Monte Carlo based
probability of kill.

CONSTRUCTION:
Human Participation: Human participation is essential in REDCAP for both

decisions and processes. The simulator runs in real-time and continues in the
absence of htiman decisions.

Time Processing: REDCAP is a real-time simulation with men-in-the-loop. It
is very dynamic.

Treatment of Randomness: REDCAP is a man-in-the-loop simulation. This
results in in accurate representation of expected variability. The si.mulation
like real life is never exactly repeatable.
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Sidedness: REDCAP is a two-sided (red and blue) asymmetric reactive
simulation.

LIMITATIONS: Approximately 200 air targets, 256 ground signals at RF,
87 vommunications signals at PF, 5-1 manned radars, 3 levels of command and
,,,ntrol, up to 10 participants.

PLANNED IMPROVEMENTS AND MODIFICATIONS: REDCAP is currently being upgraded.
These upgrades will provide more modern threat simulations of radars, command
and control centers, weapons control post, data lih.ks, IFF/IBS signals and air
interceptors. rhis upgrade is a major program that will be completed in the
mid-1990's.

INPUT: Threat laydown, planned blue flight profiles (unless dynamic), C2
reporting structure and links, radar cross sections, antenna patterns, threat
intelligence updates and DMA terrain. REDCAP maintains a data base of
selectable input parameters. A test requires human operators and may have
actual ECM equipment.

OUTPUT: Both rcw and statistically analyzed data is available. Printouts and
plots of events and system state vectors can be generated. RF waveforms are
genezated as output for display to stimulate systems under test. Output
products are often tailored for each test.

HARDWArZE AND SOFTWARE:
Computer: An IBM 3031 (MVT) and DEC VAX-11/780 (VAMS) network drive

custom built RF signal processors and receivers. Several
DEC LSI-11 minicomputers are used to both dvive manned
displays and generate high fidelity clutter.

Peripherals: Numerous special purpose manned simulator consoles, several
data entry consoles, printers, plotters, tape drives,
several IBM compatible PCs.

Lanquaq.A: IBM Assembler H, VAX Bliss, VAX MACRO Assembler.
Doc__umercation: VAX code fully documented, limited documentation on IBM

code.

SECUR"T'L CLAASIFIC'[iON: REDCAP is always operdted in a secure mode with a
minimu l lass;.fication of SECRET/NOFORN/WNINTEL.

GENERAL DATA:

Data Base: Two months tc. oae year depending on problem.

CPU time per Cycle: REDCAP is a real time simulation.

Data Output Analysis: A data reduction and analysis system produces output
products poet mission.

_L%ýuency of Use: Several major test programs each year.

Users: SAC, MAC, TAC, JEWC, NRL, AFDTC, DOD, NATO.

Com.,ents: REDCAP has successfully been linked real-time to the ACETEF,
AFEWES and. EMTE test facilities to provide realistic real-time threat command
and control to remote testing activities. A link to the ECITF is planned.
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TITLE: RESA - Research, Evaluation, and Systems Analysis Facility (formerly' Interim Battle Group Tactica) Trainer (IBGTT]).

DATE IMPLEMENTED: 1982.

MODEL TYPE: Analysis.

PROPONENT: Naval Ocean Systems Center, San Diego, CA 92152.

POINT OF CONTACT: Dr. Tom Fitzgerald, (619) 553-3968, AV 533-3968.

PURPOSE: RESA is a research and evaluation tool for systems analysis and
testing associated with naval command, control, and communications systems.
It is also used for operation plan evaluation, command and control training
support for senior officers, joint C3 interoperability assessment, walfare
systems architecture analysis, and wargaming support.

LO3CRI PTION:

Domain: Naval and air operations; limited land warfare modeling.

Span: Focus on ,uaval battle group/force operations in the theater context.

Environment: Weather conditions in 24 geographic regions affect flight
operations weapons and sensor performance. Four acoustic environment
conditions affect sonar performance.

Force Composition: Naval ships, submarines, bases, and air forces; air
force bases and air elements; BLUE, ORANGE, and NEUTRAL.

Scope of Conflict: Mostly conventional. Modeled nuclear effects available.

Mission Area: All naval conventional areas; limitod mine warfare and
amphibious operations capabilities; joint air defense and strike operations.

Level of Detail of Processes and Entities: Models battle group and force at
level of ships, submarines, and aircraft (individual units or collective
flights) and associated weapons, sensor, and C31 systems. Includes models of
shore ba,:es and wide-area surveillance systems and surveillance satellites
that may support battle force operations. Record and link communications
models affect perceived tactical situation. Logistics available from ships
and bases modeled. Kinematics models include navigation error.

CONSTRUCTION:
Human Participation: Responses to tactical situation must be made. May

replicate scenario activities of forces by prescript of f ce actions or
scenario with new random number seed in auto-replay -',

Time Processing: Time-step at user-defined rate from seconds per game
cycle. In large scenarios may be limited to 15-30 3econd'i jer game cycle
depending on host computer. one game cycle equals oze game minute.

Treatment of Randomness: Stochastic, direct computation of a physical
parameter and Monte Carlo determination of result.

Sidedness: Basically two-sided, symmetric, reactive. BLUE and ORANGE
forces may be partitioned into up to nine views of the tactical situation. A
NEUTRAL side may also be defined and operated by the control function.

LIMITATIONS: No land warfare or terrain modeled. Scenario size limited to
400 units (being expanded to 4096).
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Current development of terrain model
and improved mining, amphibious, and naval coastal operations; current
expansion of force unit capacities; and planned improvement of land warfare
and air-to-ground operations models.

INPUT: Characteristics of forces, weapons, sensors, and C31 systems.
Definition of scenario initial force locations, C31 networks, environmental
conditions, and wide-area surveillance systems in use.

OUTPUT: Minute-by-minute tactical situation in geographic plot format and 30
menus of alphanumeric data pertinent to situation; postgame analysis printouts
of all force positions, detections, engagements, and communications occurring
during the scenario; and perhaps LINK-Il, RAINFORM, and JINTACCS formatted
message streams in response to scenario events.

HARDWARE AND SOFTWARE:
Computer: VAX computer with VMS operating system.
Storaae: 100,000 blocks for executables, files, and data base for

moderate scenario.
Peripherals: One command center includes one VT-100 (or equivalent)

input-output terminal, one geographic display (e.g.,
TEKTRONIX 4209) and up to four VT-100s for status board
displays. Software allows up to 16 command centers per
remote site computer and host computer to drive up to 16
remote site computers.

Lanauaae: Rational FORTRAN (RATFOR).
Documentation: Analyst Users Guide (five volumes).

SECURITY CLASSIFICATION: Unclassified. Typically requires data bases with
secret data. Unclassified data base being developed.
GENERAL DATA:

Data Base: Modifiable characteristics data bases and scenario files.

CPU time per Cycle: Scenario dependent; most run at 2-1 or better.

Data output Analysis: Limited to a few tailored processes.

Freruency of Use: Approximately 20 exercises per year at NOSC.

Users: NOSC, Naval Postgraduate School, Naval War College, NSWC, NRL, DCA,
RADC, Warrior Preparation Center (Ramstein AFB, FRG), U.S. Army CECOM, U.S.
CINCPAC, U.S. CENTCOM, and ROK/U.S. Combined Forces Command.

Comments: Was basis for initial development of ADS1MS (now AWSIMS). Basic
sirmu~ator for JDLNET to provide distributed joint C31 analysis support.
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TITLEi RETCOM - Return to Combat.

DATE IMPLEMENTED: 19 April 1985.

MODEL TYPE: Analysis.

PROPONENT: Logistics Center, Ft. Lee, VA.

POINT OF CONTACT: Charles Holmes, AV 6a7-3347/3610.

PURPOSE: RETCOM was designed to examine the reliability, availability, and
maintainability (RAM) of candidate ground weapon systams in COEAs and of a
single system type belonging to a peacetime or combat force engaged in a
series of activities and missions. During these missions, systems that have
suffered combat damage are if possible repaired and returned to the force.
RETCOM differs from force-on-force models in that the BLUE forces' activities
are portrayed to generate maintenance requirements, not RED casualties.

DESCRIPTION:
Domain: Land.

Span: Defined mission scenario and associated levels of maintenance.

Environment: None necessary.

Force Composition: User defines BLUE organization as a major unit (e.g.,
division, battalion, or task force) composed of subunits (e.g., companies) to
which systems are assigned. User may define hi3 combat units as companies,
platoons, squads, or any combination thereof, and need not assign the same
number of systems to each combat unit.

Scope of Conflict: BLUE weapon systems are represented for RAM by
subsystems and for combat damage by exposed areas vulnerable to enemy
munitions. User defines enemy weapons by specifying the different RED weapon
typaL.

Mission Area: Combat force missions.

Level of Detail of Processes and Entities: Combat attrition portrayed as a
function of the enemy weapon array and rate of fire. BLUE system posture and
unit strength or number of unit systems committed to action. Processes such
as attrition, system performance, combat damage, system abandonment,
maintenance demands deferred unscheduled maintenance downtime, and scheduled
and unscheduled maintenance downtime affect above entities.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic.

Sidedness: One-sided.

LIMITATIONS: No geography and no RED casualties.

PLANNED IMPROVEMENTS AND MODIFICATIONS: To make the program/model available
to IBM compatible desktop computers.
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INPUTi Number of systems to be simulated; maintenance structure control
variables; recovery; number of systems available for missions, RED weapon
types available, and BLUE systems; combat hit rate; sampling distributions;
normal damage assessment; active repair time; cannibalization; random number
generator; maintenance assets; number of recovery vehicles, replications,
missions segments, and combat units; total maintenance elements; number of
maintenance elements in battalion and crew number of systems per combat unit;
special maintenance equipment; vulnerable area description; combat attrition
control tables and damage repair data; mechanical subsystem description and
repair data; RAM repair location; preventive maintenance; and alternate spare
data.

OUTPUT: Printed summary information describing the results of each individual
replication and all cumulative replications for a given alternative such as
distance traveled by the system; fuel used by the system; rounds fired by the
system's primary, secondary, and tertiary weapons; total maintenance downtime
during the scenario; deferrable maintenance downtime during the scenario;
operational uptime; standby time; operational availability; total outstanding
maintenance houre remaining after end of the scenario; nondeferrable
outstanding maintenance hours remaining; outstanding preventive maintenance
hours remaining; delay time without cannibalization and using cannibalization;
total unscheduled maintenanca actions; deferrable unscheduled maintenance
actions; nondeferrable unscheduled maintenance actions; and the number of
nonrecoverable incidents, scheduled maintenance actions, repairs necessitated
by combat damage, irreparable combat occurrences, nonrecoverable combat
damaged systems, and replaced systems.

HARDWARE AND SOFTWARE:
Computer: SPERRY 1100 series/SPERRY Executive Language.
Storage: N/A.
Peripherals: Printers and modems.
Language: SIMSCRIPT II.5.
Documentation: N/A.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Time needed to prepare data base.

CPU time Per Cycle: N/A.

Data Output Analysis: N/A.

Frequency of Use: N/A.

Users: N/A.

Comments: Any further information -,n,'ired is available in the user's
manual. RETCOM is a TRADOC model.

R-22



TITLE: REVAM - RPV EW Vulnerability Assessment Model.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Vulnerability Assessment Laboratory, LABCOM,
Ft. Monmouth, NJ 07703.

POINT OF CONTACT: Peter Bothner, (201) 544-3773.

PRPOSE: REVAM is used to analyze the EW performance of RPV data links.

DESCRIPTION:
Domain: Ground-to-air model.

Span: Intended for 100 km x 100 km area.

Environment: Models the signal and EW environment to determine data link
performance.

Force Composition: Considers RED and BLUE deployment and employment

strategies and terrain to establish anticipated levels of performance.

Scope of Conflict: Conventional warfare only.

Mission Area: Developed to validate artillery target acquisition mission of
the RPV.

Level of Detail of Procesnes and Entities: Modal was developed to perform
parametric analyses of data link EW performance based on RED and BLUE
deployments, tactics, threat levels, and terrain.

CONSTRUCTION:
Human Participation: Menu-driven interactive model.

Time Processing: Approximate run time is one half hour per RPV flight
profile.

Treatment of Randomness: Deterministic model that can be used to compare
one run with others.

Sidedness: Only one operator can exercise the model at any ýliven time.

LIMITATIONS: REVAM is written in HP BASIC, which limits it transportability.
Currently, ROVAM does not model multipath or weather.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Model architecture readily lends
itself to improvements and modifications. Hcwever, there are no funds
available to pursue enhancements.

INPUT: SCORES scenarios, data link and threat characteristics, tactics, RPV
flight profiles, and propagation losses.

OUTPUT: Printouts of all data files, plots scenario laydown, and plots J/S
environment at the antenna and at the output of the adaptive antenna processor
to reveal AJ margin of the data link.
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HARDWARE AND SOFTWARE:

Computer: HP98b desktop computer.
Storaae: One MB RAM and two 5.25-inch double density floppy diskdrives.

Peripherals: HP-compatible matrix printer and plotter.
Language: HP BAS!C.
Documentation: Available from Hewlett Packard.

SECURITY CLASSIFICATION: Classification depends on the input and output data,
which are normally SECRET. REVAM source code is unclassified.

GENERAL DATA:
Data Base: DMA terrain data, SCORES scenarios, and any desired threat data

classified below top secret.

CPU time per Cycle: Problem-dependent.

Data Oultut _nalysis: Data output selected by the analyst is reduced and
plotted by the 'node&.

Frequency of Use: Varies.

Users: LABCOM, TE' M14, and MICOM.

Co%,enAts, REVAM should be coded. in FORTRAN to improve transportability.
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TITLE: RJARS - RAND Jamming Aircraft and Radar Simulation.' DATE IMPLEMENTED: Under development 1991.

MODEL TYPE: Analysis.

PROPONENT: RAND, 1700 Main Street, Santa Monica, CA 90407.

POINT OF CONTACT: William Sollfrey, (213) 393-0411;
Edward Harshberger, (213) 393-0411.

PURPOSE: RJARS is a detailed many-on-many, ground-to-air defense model
designed to examine raid level survivability of air vehicles against radar,
infrared, and optical threats. It incorporates terrain, multipath, and
clutter for radar calculations, along with weather and time-of-day effects for
infrared and optical calculations. It treats system effectiveness issues.

DESCRIPTION:
Domain: Land and Air.

Span: Regional to local.

Environment: Detailed terrain relief, terrain type, weather, time of day.

Force Composition: Individual weapon systems and subsystems.

Scope of Conflict: Conventional.

Mission Area: SEAD, CAS, OCA, DCA.

Level of Detail of Processes and Entities: Entities are modeled at the
level of detail of individual weapon systems (e.g., aircraft, SAMS, radars).
These entities can be given pre-scripted movement plans. Command and control
logic and firing logic are coded, the sequence and timing of events being a
function of model inputs (e.g., decision delays). Attrition is the primary
outcome of the simulation and is evaluated based upon detailed modeling of
aircraft/SAM encounters.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Time-step.

Treatment of Randomness: Monte Carlo.

Sidedneso: Two-sided, symmetric.

LIMITATIONS: Limited in detailed treatment of radar and countermeasures
phenomenology. No air-to-air modeling or keep-out is associated. Offense
flies a nonreactive flight path.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improved modeling of continuous wave,
pulse doppler, and modern phased-array radar phenomenology. Improved C3
system to three-level command and control. Upgrades to gun and EO-backup
models.

INPUT: Standard libraricis of defensive and offensive system characteristics.
Preprocesvots aid in development of scenario files with defense laydowns,
offensive flight paths, command and control network, and input flags.
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OUTPUT: Time-stepped situation printout for all penetrators and defensive
systems. Event listing. Summary statistics file. Graphic postprocessor
playback file.

HARDWAFE AND SOFTWARE:
Computer: Sun Sparcstations under Unix, 16 meg RAM, 32 meg swap

suggested.
Storane: Variable - 60 meg suggested.

jeripherals: None necessary, printer suggested.
Lanquaget Written in C. Preprocessor and postprocessor designed for

TAE environment under X windows.
Documentation: Two manuals published.

SECURITY CLASSIFICATION: Unclassified, but data is often classified.

GENERAL DATA:
Data Base: Libraries exilt. Scenario development can take days to weeks.

CPU time per Cvule: Minutes to hours depending on scenario size.

Data Output Analysis: Graphic postprocessor, summary atatisticc.

Frequency of Use: Under nearly continuous use.

Users: RAND internal use.

Comments: Under internal ccnfiguration control by a working group of RAND
internal project users.
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TITLE: RPM - Rapid Production Model (Ver.6).

, DATE IMPLEMENTED: 1977.

MODEL TYPE: Analysis.

PROPONENT: Joint Strategic Target Planning Staff, JSTPS/JKAW, Offutt AFB,
NE 8113; Chief of Naval Operation; 10P 65), Washington, DC.

POINT OF CONTACT: JSTPS: LCDR West, DSN 271-5836; Comm (402) 294-5836.

PURPOSEi RPM is a computerized, analytical model designed to provide the
capability for concise, detailed study of strategic force exchanges.

DESCRIPTION:

Domain: Missile and bomber forces.

Span: Accommodates any theater depending on data base.

Environment: N/A.

Force Composition. Joint and combined forces for multiple sides.

Scope of Conflict: Nuclear warfare.

Mission Area: SIOP.

Level of Detail of Processes and Entities: Functions may be pezformed with
either a few: or many warheads and/or vehicles of different types, and with a
few or many targets. User must impose structure which balances complexity as
the combinatorial problem may become too cumbersome.

* CONSTRUCTON:
Human Participation: Required for decisions ind processes.

Time Processing: Dynamic event processing.

Treatment of Randomness: RPM is an expected value model with Monte Carlo
options.

Sidedness: Although used extensively for two-sided exchanges, the RPM model
can be used to simulate the results of multi-sided exchanges.

LIMITA'!TONS: Commits bombers, bu' does not recycle them. Does not simulate
refueling. Illustrates cruise missile zoutes for demonstration only.

INPUT: RPM operates in a batch mode, requiring an input stream of commands
and data. Input consists of RPM commands which specify the taske to be
performed znd the set of data to be used. The quantity of input varies with
the size of the problem. Problems typically use installation data which range
from fewer than one hundred sites to data which contain thousands of
installations. Weapon system inputs also vary with the problem, from one
weapons system to the full arsenal.

OUTPUT: RPM produces computer printouts of direct and collateral damage for a
combination of point and/or area targets. Fallout casualties are also
available. Quantity of output varies with the level of detail requested by
the user. File output is possible, and is used as input to other RPM
executions.
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HARDWARE AND SOFTWARE:
Computer: IBM 3081D MVS/XA; SUN SPARC OS 4.0; CDC Cyber 175 NOS.
Storage: IBM: 2 MB.
Peripherals: 1 Printer.
Lanquaoe: FORTR4N V.
Documentation: RPM Call Reference Manual, User's Manual and Test Plan

Manual.

SECURITY CLASSIFICATION: Unclassified without data bases.

GENERAL DATA:
Data Base: Large data bases can require several weeks to build.

CPU time per Cyc-lm: Dependant on detail desired and data base size.

pata Output Analysis User must perform analysis of output.

Freguencv of Use- Daily.

Users: JSTPS, OP-65, and others.

Comments: Product of Academy for Interscience Methodology.
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TITLE: RSAS - Rand Strategy Assessment System.

O DATE IMPLEMENTED: 1988 (development began in 1983).

MODL TYPE: Analysis (but has been used as a training model/exercise driver).

2ROPONENT: Director, OSD/NA, The Pentagon, Room 3A930, Washington, DC 20318.

POINT OF CONTACT: CDR Robert Wilde, USN, (703) 697-1312, AV 227-1312.

PURPOSE: RSAS provides a laboratory for the analysis of military strategy and
operations in which alternati.e strategies and operations are evaluated in
terms of the robustness of outcomes across the inherent range of uncertainty
in scenarios, performance factors, and rules of war. RSAS can also be used
for training and other requirements.

DESCRIPTION:
Domain: Land, air, sea, and limited space.

Span: Conventional and nuclear combat in data bases representing Northern,
Central, and Southern Europe; Korea; and Southwest Asia theaters; naval combat
in all oceans and major seas.

Environment: Four environments: main theater model (CAMPAIGN), alternate
theater model (CAMPAIGN-ALT), naval model, and nuclear models. CAMPAIGN's
geographic resolution is moderate and grid-based. Terrain is considered in an
aggregate fashion as a function of the effect of terrain on maintaining or
executing an offense or supporting a stalemate. CAMPAIGN-ALT encompasses a
network of points and LOCs that explicitly account for terrain factors and
geographic constraints in force movements and combat adjudication. The naval
model allows aggregate differences in ASW, AAW, and ASUW in ocean regions
based on variations in acoustic and environmental conditions. Nuclear models, consider only environmental factors implicitly included in damage assessment
criteria,

Force Composition: Nuclear forces played at individual weapon and weapon
platform level. BLUE, RED, and GREEN joint and combined forces portrayed
worldwide via a cata base resident in the model.

Scope of Conflict: Theater and global conventional, theater nuclear, or
strategic nuclear.

Mission Area: All conventional, theater, nuclear, and strategic nuclear
areas.

Detail of Level of Processes and Entities: Individual weapons aod weapon
platforms modeled in the nuclear models. In the CAMPAIGN model, ground forces
are modeled at the level of RED divisions and BLUE brigades (including most
allied forces), air forces at the level of REU air regiments and BLUE air
squadrons, and naval forces at the level of individual ships. combat
adjudication highly aggregated, but includes many parameters affecting
theater-level combat that are only implicitly controlled by more fine-grain
models. Combat adjudication output i.ncludes force attrition, FLOT location,
force ratios, and aggregate damage 3evels.

CONSTRUCTION:
Human Participation: Permitted for all de.cisions, but the system can be run

in an automatic mode relying on scripted decision log that makes all national-
lev.'el, st.-ategic, and theater-level decisions.

Time Processing: Dynamic, time- and event-step. Events at 12-hour, 4-hour,
or 6-minute intervals depending on combat type.
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Treatment of Rand .mness: Deterministic.

Sidedness: Two-sided, asymmetric, and reactive. Single operator can test
and operate model.

LIMITATIONS: Continuous development intended to identify and improve areas of
limitation.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Areas of li.Mitation are being
inproved as recommended by DOD Steering and Working groups, with the
authorization of OSD/NA. Additional land theaters are under development.

INPUT: Modoi comes delivered and ready to run.

OUTPUT: Graphic and tabular output of the results of combat adjudication.
Comparieon of multi-scenario runs also possible.

HARDWARE AND SOFTWARE:
Computer: Run on a SUN 3 family of systems under SUN OS 3.5.
Storage: 300 MB of disk space and 12 MB of memory recommended.
Peripherals: Printer if desired.
Language: "C" and RAND-ABEL (which compiles into "C").
Dgcunientation: Extensive descriptive documentation, but no true operating

manual. Operating documentation being developed by a
subcontractor.

SECURITY OLASSIFICATION: Secret.

GENERAL DATAl:
Data Base: A complete, easily modifiable data base accompanies the model.

CPU time per Cycle: N/A.

Data Output Analysis: N/A.

Frequency of Use: Varies by command, but is used at least several times per
year with increasing frequency by those listed below.

Users: OSD, the Joint Staff, NDU, Naval Postgraduate School, Air College,
CIA, DIA. Other users coming online: PiCOM, EUCOM, and other CINCs.

Comments: J-8 is currently evaluating model. RAND point of contact is
Dr. Bruce Bennett, (202) 296-5000.
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TITLE: RVAS - Radar Vulnerability Analysis System.

MODEL TYPE: Analysis.

PROPONENT: AFEWC/SATR, San Antonio, TX 78243.

POINT OF CONTACT: Mr. James L. Havens, DSN 969-2392, (512) 977-2391.

PUW•O£E: Used to determine the jammer to signal ratio required for a
specified jamming technique to successfully jam the radar of interest.

DESCRIPTION:
Domain: N/A.

Span: N/A.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: Entity: Radar and jammer
waveforms and signal processing functions are modeled. Processes: Models
target signature signal and jammer waveforms in both time and frequency
domains, using real and imaginary components for high fidelity. Establishes
energy ratio of jammer, plus signal to signal ratio (J+S/S) by first
determining the "S" output, and then adding the jamming waveform to determine
"J+S". The receiver mode]. is based on only those functions that may affect
this ratio. The output ratio is then compared with a predetermined required. signal level. This required signal level is predetermined by analysis or
testing of the affected radar circuit. The jamming power is incremented until
the proper comparison is met. The input jammer power divided by the signal
power is then the J/S required.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Dynamic time-step model.

Treatment of Bandomness: Deterministic calculations, but can generate
stochastic noise signals.

Sidedness: One-sided.

LIMITATIONS: Does not model closed loop systems.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

HARDWARE AND SOFTWARE:
Computer(OS): MicroVax II computer.
Storaqe: Nine megabytes plus operating system.
Peripherals: Graphics terminal and printer.
Language: FORTRAN.
Documentation: RVAS user's manual and reference material.

SECURITY CLASSIFICATION: The model without data is unclassified.
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GENERAL DATA!
Data Base: 1 to 3 hours of preparation are required for each model.

CPU time per Cycle: 1 to 2 hours are reqired for an analysis cycle
dependent on model complexity.

Data Output Analysis: Graphics aid in analysis of the printed output
report.

Frequency of Use: Varies with tasking, but 8-12 weeks per are normal.

Comments: Model uses nonstandard software.
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TITLE: SAAMBO II - Signature of Air-to-Air Missiles After Burnout II.

* DATE IMPLEMENTED: 1983.

MODE. TYPE: Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/LAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: The SAAMBO II program calculates the aerodynamic heating thermal
self-emission signatures of various kinds of airborne vehicles. The program
wau developed to model accelerating and coaeting AAM; however, it may also be
used t) simulate cruise missiles, long-range AAM, or constant velocity
aircraft.

SAAMBO II was developed to provide aerodynamic heating signatures of coasting
missiles. SAAMBO II is an upgrade of SAAMBO-SA, a stand-alone version which
includes internal algorithms to calculate atmospheric properties baseJ on
altitude and siaiplified input parameters for skin properties when a steady-
state solution is requested. This version incorporates several improvements
beyond the original version including:

- Types of sturface shapes modeled,
- Treatment of "wet walls" (internal fuel tanks),
- Flexibility of viewing aspect angles, and
- Calculation for up to four user-specified wavebands.

DESCRIPTION: The SAAMBO II program may be used to calculate the transient
aerodynamic heating radiance from targets, such as an AAM or the steady-state
thermal radiance, and an object, such as a low acceleration aircraft. The. vehicle altitude, speed, and viewing aspect angle may change with time. The
subject vehicle is modeled as a combination of generic surfaces with similar
thermal and radiometric properties. The program calculates the skin
temperature and the resultant radiant emittance as a function of time during
vehicle flight. Program output consists of spectral radiant existence and
waveband integrated intensity values as a function of time.

The major elements of radiative infrared (IR) signatures of AAM at forward
aspect angles are the plume and thermal emissions of the skin. The plume
consists of the hot exhaust products of the solid rocket motor, and the
thermal emission due to aerodynamic heating of the missile skin. At burnout,
the plume signature disappears, leaving the much weaker (perhaps four orders
of magnitude lower) skin thermal radiation. IR signatures can change fairly
rapidly with time since typical missile speeds peak sharply at burnout and
decrease rapidly theruafter. The transient mode of the program calculates
time-dependent IR signatures.

Other targets such as cruise missiles, long range AAMs, and nonafterburning
aircraft tend to undergo much smaller acceleration than AAMs. For these
targets, the plume signature may be dominated by the aerodynamic heating of
the body, partitularly for forward viewing aspects in the far IR waveband
region.

From IR images of aircraft in flight, it has been noted that internal fuel can
affect the outer skin temperature, and therefore, affect the thermal
signature. This can occur if the fuel is in good thermal contact with the
outer skin. Many cruise missiles contain such integral fuel tanks, with a
large section of the missile fuselage skin serving as the fuel tank. since
the heat capacity of the fuel is large compared to that o! the thin metal
skin, fuel temperature tends to remain relatively constant over time periods
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of perhaps hours. Fuel in good thermal contact with the vehicle skin tends to
moderate the outer surface temperature extremes caused by aerodynamic heating.
SAAMBO II models these effects of Internal fuel on the outer surface
temperature for steady-state solutions.

When an airborne vehicle moves through the atmosphere at supersonic speed, it
is heated by the hot boundary layer of air next to the skin. The rate of heat
transfer to the vehicle is calculated using vehicle speed, shape, skin
temperature, and atmospheric parameters such as temperature, density and
dynamic viscosity. A significant factor in the thermal response of the skin
is the presence/absence of paint. In general, the influence of heat on the
vehicle skin temperature ca~n be calculated by heat transfer methods and
depends upon the t-hermal characteristics of the vehicle skin (thickness,
conductivity, and heat capacity). However, for the steady-state solution,
thermal equilibrium is assumed, so that no knowledge of skin thermal
properties is required.

Fox the transient condition, the outer skin of the missile is characterized as
thermodyna~mically thin or thick. If the temperature distribution is
a~pproximately uniform, it is referred to as "thin." Thin means the material
is a good conductor of heat and that heat is being exchanged with the outside
world at a relatively slow rate.

If the skin material is thick, it is divided into laminates of appropriate
thickness and the temperature is calculated at each layer. For painted thin
skins, the temperature of the skin and the painted surface are both
calculated. Painted thick skins are not allowed.

INPUT: Atmospheric properties such as temperature, density, presgure, and
viscosity are required for the calculation of recovery temperature and heat
transfer coefficient. The user may specify the altitude of the vehicle (lip to
31 kin) as a function of timte and SAAMBO Il will extract appropriate
atmospheric parameters based upon the United States Standard Atmosphere.

The spectral emissivity of eac'ý surface IR user-specified at ten eqal
spaced intervals within each waveband. The radiant Intensity signature
emitted by the heated skin toward an observer is a function of the skin
temperature, skin emnissivity, and the waveband of observation. Up to fiur
different wavebands may be calculated in one run.

The user divides the vehicle into a small number Of subsections. Typical
subsections include a hemispherical nose dome, a conical transition section, a
cylindrical fuselage, a trapezoidal wing, or canard. A simplified vehicl.e may
be reasonably characterized by four to eight surfaces.

OUTPUT: The output begins with an echo of the scenario parameters and
wavebands. Next, information for each surface is presented, including the
ide~ntification of the surface number. The output is then printed, summarizing
the input along with a few important auxiliary variables, and displaying
results of the calculation.

Next, the aerodynamics table shows the time, Mach number, altitude,
temperature of the paint, and the surface and recovery temperature at the aiv-,
surface boundary as a function of time. In addition, this table contaiins the
Mach proi1qil, Stanton numbers, Reynolds number, heat transfer coefficient, And
the time constant value versus time.

The "temperature at interior nodes" table is produced only if the surface
conductivity was specified as nonzero. This table shows t~he recovery
temperature and the temperature at each of the laminates from the outer wall
to the inner surface as a fuinction of time.
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The next output is a table of the spectral existence results for the surface

as produced by SAAMBO II. This shows the surface temperature, projected
areas, and spectral radiant existence, all as a function of time. The
spectral, emissivity is also displayed. If more than on- waveband was
requested, this table is repeated for each wavwbaad.

The output is repeated for each surface. Finally, the radiance from each of
the surfaces is summed in a table of spectral intensit> Zor the entire
vehicle. Printer plots of spectral intenzity and ,• `.nt'insity are
generated, if requested. Certain elements of the abovi tableis mey be omittedu
if requested by the user.

hARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storaqe.* 755,842 bytes.Docuic,-tt.tiorn: User's Manual.

SECURITY CLASS17ICATION: Source Code is U',c~ .ifed.

GENERAL DATA:
Time Requirements: Compilation time: 32.98 seconds;

Typical run time: 51.86 seconds.

Users: AFEWC/SAX; BDM Corporation; Loral Advanced Projects; Mitre
Corporation; SAIC; WL/AAWW-3.

0
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TITLE: SAB - Surface-Air Battle.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and education (support of seminar war games).

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT: M4tcromodels Manager, (401) 841-3276, AV 948-3276.

PURPOSE: SAB models air-to-air, air-to-surface, and surface-.to-air detections
and engagements (including ship- and sub-launched ASCMs). It is design•ed to
support battle damage assessment in conjunction with larger-scale war games.

DESCRIPTION:
Domain: Sea.

Span: Local.

Environment: N/A.

Force Composition: Attacking and defending aircraft, ship formations.

Scope of Conflict: Conventional battle group sea strike, AAW, ASMD weapons.

Mission Area: Strike warfare, AAW, ASMD.

Level of Detail of Processes and Entities: User defines geographic area,
strike composition, armament and flight profiles, and defender CAP
stations/armament, and ship formation.

CONSTRUCTION:
Human Participation: Required for initial inputs only.

Time Processina: Closed form.

Treatment of Randomness: Outcomes stochastically based on direct
computation of probabilities, with Monte Carlo determination of results.

Sidedness: Two-sided, symmetric.

LIMITATIONS: User input-intensive.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Add surface-to-surface capability.

INPUT: Geographic location, strike composition, armament and flight profiles,
defendir CAP stations/armament and ship formation.

OUTPUT: Cumulative aircraft losses, individual ship damage and loss
(including list of damaged ship components), azimuth and elevation of
individual weapon hits.

HARDWARE AND SOFTWARE:
Computeu: IBM-compatible PC with 512K RAM.
Storage: N/A.
Peripherals: Printer.
Lanauaae: "C," dBASE III+.
Documentation: User's manual, design description, source code.

SECURITY CLASSIFICATION: Unclassified, but data base is classified.

S-5



GENERAL DATA:

Data Base: One hour.

CPU time per Cycle: N/A.

Data Output Analysis: None.

Frequency of Use: Several times per year anticipated.

Users: Wargaming Departmentt, Naval War College.

Comments: SAB is designed to be used in conjunction with the Kinematics and
Strike models. Data bases are compatible. Users should be able to move
freely among all three models. Ship battle damage results are determined by
calling SHIPDAM model as a subroutine. SAB may be used independently to
provide battle damage a3sessment information in support of larger war games.
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TITLE: SAR - Search and Re3cue.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: USCG R&D Center, Marine Systems Branch, Avery Point, Groton,
CT 06340-6096.

POINT OF CONTACT: Clark Pritchett, (203) 441-2653, FTS 642-2653.

PURPOSE: SAR is designed to compare the capabilities of alternative vessoal
in search and rescue that are being considered for acquisition. This model is
a research tool that deals with force capability.

DESCRIPTION:

Domain: Coastal.

Span: Individual rescue vessel.

Environment: Sea state distribution, wind, current, time of day, and
sunrise and sunset.

Force Composition: One vessel plays against a distribution of cases.

Scope of Conflict: A case is represented by the survival function; i.e.,
the probability that the mariner is alive as a function of time.

•i•.pj: a: Search and rescue--may be used for responsive naval missions.

Level of Detail of Processes and Entities: A case is the smallest entity
modeled. Cases are processed one at a time, and the results are logged as a. life saved, not saved, or not found. Search is based on Koopman's optimal
search of an ellipse. Search time changes from day to night and increases as
wind and current increase the CEP.

CONSTRUCTION:
Human Partici'pation: Required only ior gathering input.

Time ProcE.ssincp Dynamic; cases stepped through events.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided model in that one rescue vessel is played against a
caseload represented by distributions of weather, distance, time of day, CEP,
and survival curve.

LIMITATIONS: The measuring stick for the case is the survival function, which

is not well defined for search and rescue.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None at this time.

INPUT: Case information (i.e., distributions), vessel speed in a seaway
environment, and the survival function make up the majority of the inputs.

OUTPUT: Produces vessel operati nal performance and mission MOEs.
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HARDWARE AND SOFTWARE:
Computer: VAX family of computers With VMS.
Storage: Minimal.
Peripherals: Terminal and printer.
Lanau aae: FORTRAN.
Documentation: A report describing the model is available.

SECURITY CLASSIFICATION: None.

GENERAL DATA:
Data Base: None.

CPU time Per Cycle: Small.

Data Output Analysis: Graphic postprocessor is available.

Frecuencv of Use: SAR is in the preliminary stage of acquisition.

Users: Coast Guard R&D Center.

Comments: This model could be applied to other operations, such as
responding to patrol boat or terrorist attacks.
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. TITLE: SASS - SIGINT Analysis and Simulation System.

DATE IMPLEMENTED: October 1, 1991.

MODEL TYPE: Analysis.

PROPONENT: Tactical Studies and Analysis (R08), National Security Agency,

9800 Savage Rd., Fort Meade, MD 20755-6000.

POINT OF CONTACT: William C. Edwards, Commercial (301) 688-0592/0593.

PURPOSE: SASS is a research and evaluation tool. which provides a modeling and
simulation center for the analysis of current and projected signal
environments and current and 1ýuture sensor systems operating in those
environments

DESCR.IPTION:
Domain: Current capabilities include land, air, and naval operations.

Spn Accommodates any theater depending on data base; current test data
base consists of Iraqi air defense forces.

Environment: Models geographic areas of user defined size. Utilizes
terrain data and the Longely - Rice propagation model in determining radio
line of sight (LOS). Models day~ and night operations and different degrees of
weather.

Force Composition: Joint and combined forces, Red and Blue.

scone of Conflict: Derigned primarily for conventional warfare, but can
simulate any signal.s associated with nuclear and chemical weapons.

Mission Area: All conventional missions and unconventional warfare.

Detail of Level of Processes and Entities: Model defines and develops the
necessary communications nets and the various non-communications emitters
according to the iorce composition defined. The model can define emissions
down to the individual emitter level. The duty cycle of each emitter type can
be represented by a Monte Carlo distribution according to the emitter's parent
unit's posture. The Signal Collection simulator can be modeled from the
individual component level up to the mix of collection systems level. Model
allows for the definition of cause-effect relationships as defined by either
time or proximity "triggers."

CONSTRUCTION:
Human Participation: Required fur decisions concerning input data bases and

analysis parameters.

Time Processing: Dynamic., time- and jvent-stepped modal. Progresses
through events at a user-specified ratio of exercise time to real time.

Treatment of Randomness: Equipment operating characteristics (duty cycle)
stochastically based on Monte Carlo distribution.

Sidedness: Two-sided, symmetric reactive model utilizing the cause-effect
"t-riggers" in developing the signals environment. The collection simulation
is one-sided.

LIMITATIONS: Currently does not model amy emitters below 2 MHz. Collection
models currently limited to generic tactical collectors.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Additional, specific tactical
collectors, and strategic assets.

INPUT: Input data consists of scenario, force structure, equipment
characteristics, geographic area, time window of interest.

OUTPUT: Analysis output displayed in graphical form. Operational map
displays can also be generated as can tabular output from the output data
base. The data base management system (INGRES) providee the means to analyze
the output data base.

HARDWARE &ND SOFTWARE:
Computer: Designed to run on a VAX computer with a VMS operating

nystem.
Storaae: 400,000 blocks (2U5 megabytes) needed.
Perivherals: Min requirements: 1 printar, 1 workstation, tape cartridge.
Language: ADA, DecWindows, INGRES.
Documentation: Documented with module Gpecifications, user's guide,

maintenance manual, data dictionary, etc.

SECURITY CLASSIFICATION: Unclassified, but data bases are classified.

GEiNERAL DATA:
Data Base: Population of large data bases can be labor intensive.

CPU time per Cycle: Dependent on data base size and force configuration.

Data output Analysis: DBMS aids in analysis of output as does the graphics
capabilities of the output facility.

Freauencv of Use: Will vary according to customer need for level of detail

of analysis.

Users: Currently in-house users while model is being tested.

Comments: N/A.
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TITLE: SCAN.

DATE IMPLEMENTED: December 1985.

MODEL TYPE: Analysis.

PROPONENT:

POINT OF CONTACT: SURVIAC (513) 255-4840, AV 785-4840.

PURPOSE: SCAN is a digital computer program developed to predict the
probability that an aircraft will survive an attack by a missile armed with a
fragmentation warhead.

DESCRIPTIONt

Domain: Air.

§2an: Individual.

EnvirongM•ti: N/A.

Force Composition: Element.

Scope of Conflict: Conventional.

Mission Area: N/A

Level of Detail of Processes and Entitles: SCAN simulates the encounter
between a missile and rn airborne target and computes the expected target
damage. The encounter conditions can be obtE.ined from missile flight
simulations, missile performance data, or as user-specified distributions of
encounter parameters. SCAN features geometric aircraft representation,
missile trajectory generation, missile fuzing computation, damage mechanisms,
and target system configuration.

CONSTRUCTION:
Human Participation: Not required.

Time Processin : Static.

Treatment of RaLdomness: Deterministic.

Sidedness: One-sided.

lIMITATIONS: SCAN dcea not model blast effects.

PLANNED IMPROVEMENTS AND__MODIF:CATIONS: Hone at present.

INPUT: SCAN requires aircraft/missile geometry, warhead fragment data,
aircraft geometrical representation data, missile fising data, and damage
assessment dat-.

OUTPUT: SCAN produces a terminal encounter summary containing missile
trajectory and fuse performance, an aircraft component damage summary, as well
as system, subsystem, and total aircraft survivability probabilities.

HARDWARE AND SOFTWARE:
Computer: VAX and MicroVAX,
Stora: 170 KB.
Peripherals. N/A.
Langua•e: FORTRAN V.
Documentation: SCAN User's Manual, SCAN Analyst Manual.
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SECURITY CLASSIFICATIONS: Unclassified.

GENERAL DATA:
Data Base:

CPtme per Cycle:

Data OhitDut Analysis:

Freguencv of Use:

Users;

Comments: Code and documentation can be obtained from SURVIAC.

0
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TITLE: SCARE - Simulation of a Countermeasures, Aircraft, Radar Encounter.. DATE IMPLEMENTED: 1977.

MODEL TYPE: Analysis.

PROPONENT: USAF Wright Laboratory, Avionics Directorate (WL/AAWP-3),
Wright-Patterson AFB, OH 45433-6543.

POINT OF CONTACT: Mr. David Lin, (WL/AAWP-3), (513) 255-2471, DSN 785-2471.

PURPOSE: This research and evaluation tool evaluates the effectiveness of
self-protection countermeasures against AA systems. It models aircraft and AA
systems, and evaluates a data base for automated threat assessment and
reaction systems, assesses the ECM capabilities of radar systems, and serves
as a testbed for the development of real-time radar and countermeasure
simulations.

DESCRIPTION:
Domain: Aircraft vs. land-based, surface naval AAA or SAM, and airborne

interceptor AAM.

Span: Local or individual.

Environment: Engagement over flat earth and select atmospheric attenuation
conditions. Neglects ground effects.

Force Compositiont BLUE aircraft on RED, GRAY, or BLUE AA systems.

Scope of Conflict: Conventional; ratly tactical aircraft and anti-aircraft
systems with many long-range strategic systems.

Mission Area: Penetration thr-uqh hostile forces by aircraft, air-to-air
combat, and survival of aircraft in close air support.

Level of Detail of Processes and Entities: Depends on module and function.
Emulates each functional block of radar systems. Includes saturation, AGC,
servo loops, target detection, loss, acquisition and reacquisition, search,
track, and radar operator interventions. Radar models maintained at several
levels of detail. Models aircraft trajectory and radar signature. Trajectory
and radar signatures of expendable countermeasures (chaff and decoys) are
included together with (passive) radar cross-section modulation models.
Active ECM models include selectable waveform module.€ions, directivity
patt3rns, ERPs, and bandpass (repeater) characteristic.t. Missile seeker and
guidance models developed at emulation level. Missile flyouts governed by
input aerodynamic, thrust, mass, and control surface models. SCARE accepts
measured data to the greatest degree poss'Able yet provides engineering models
to fill data gaps.

CONSTBUCTION:
Human ILarticipation: None; simulation events selected before run time.

Time Processing: Dynamic, event-driven. Each module runs asynchronouslywith its own time scale requirements.

Treatment of Randomness: Deterministic with stochastic, Monte Carlo
processes. Receiver noise, aerodynamic turbulenc'i, and target glint
stohastically sampled each run. In the more efficient models, values are
generated as a function of expected value.
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Sidedness: Two-FideC' asymmetric, reactive. Reactive anti-aircraft threats
ro though search, acquisition, track reacquisitions, weapon launches, and
flyouts in response to target aircraft. Countermeasure deployments and
maneuvers are selected before run tirtie, but repeater jammer and certain
maneuvers are reactive.

LIMITATIONS: No geograp•:y, five DOF missile models, and limited multipaths.

PLANNEP R2OVEMENTS ANrJ AC)UIFICPTIONS:

1. Update existing threats to =eflect latest intelligence and incorporate
more robust ECCM;

2. Add new RED and BLUE threats, both airborne and ground based;

3. Incorporate ground clutter mcdel for low altitude and lookdown airborne
engagements;

4. Develop and incorporate corridor/stand-off chaff model;

5. Develop user analysis tools.

INPUT: Flexible, keyword-drian input routines with complete set of default
values; tabular input.

OUTPUT: User selectable at many level. Principal outputs are missile miss
distances at closest approach to aircraft and radar tracking errors.

HARDfWARE ND SOFTWARE:
Computer: Runs on VAX/UMS systems and UNIX-Uased workstations.
Storaae: Executable 3.mages generally about one MB.
Peripherals: Terminal, printer, and graphics output (TFKTRONICS or

emulator) device required to reach full potential of SCARE.
Language: FORTRAN 77 plus supporting command proccedures.Documencation: More than 11 user guides and 18 published reports.

SECURITY CLASSIFIC TION: Unclassified; data classified up to Secret/NOFORN/
WNINTEL.

GENERAL DATA:
Data Base: Development of required input data frum measurement programs and

flight tests typically takes several ;.7an-months.

CPU time Per Cycle: Depending on mtduais and complexity of engagement,
typically runs 10 to 100 times slower than real time on micro VAX II.

Data Output Ana.ysis: Postprocessors produce tabulated and plotted
parametric studies.

Fre•ueqy_9 Use: Under conti-uous use by WL/AAWP-3 personnel; other users
listed below.

Users: AFWAL/ENAMA, NWC China Lake. PMTC, NSWC, %nd WSMR. SCARE requested
and used by AFWAL/AAR4-3, AFEWS/SATR, ASD/ENANA, and others.

Comments: Maintains backward rompatibility. New models continually added
and models revised as new data is available.
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TITLE: SCAT/ISCAT - Sea Control Analysis Tool and Interactive SCAT.. DATE: IMPLEMENTED: 1986.

MODEL TYPE: Analysis (SCAT) and Training and Education (ISCAT).

PROPONENT: McDonnell Douglas Electronic Systems Company, Naval Studies and
Modeling, 1801 E. St. tndrew Place, Santa Ana, CA 92705.

PUINT OF CONTACT: Thomas Jacobs (714) 566-5916 or John Butler (714) 566-5917.

PLq-4OSE: SCAT models ASW encounters ranging from one-on-one sub vs.. ASW sub,
odip, or aircraft up to carrier battle force campaigns opposed by eight
threat-submarines, SCAT is an analysis or research and evaluation tool that
can assess competing weapons systems force mix, force tactics, or combat
doctrine effectiveness.

ISCAT is an operator interactive or wargaming version of SCAT that inserts a
man Lnto the loop. Operators can control a Blue aircraft, ship, or submarine
against a Red submarine for training (individual or team skills development)
or tactics (new doctrine) development.

DESCRIPTION:
Domain: Full ASW at sea domain: air, sea, and undersea.

Span: Accommodates any ocean environment up to a transocean scenario,
including subsurface and air.

Environment: Any ocean, acoustic regime and sea state.

For-e Composition: Blue and Red submarines or ASW forces and C31 up to a
carrier battle force or Red equivalent.

Scope of Conflict: Conventional and limited nuclear ASW.

Mission Area: Full ASW, including nonacoustics and Red/Blue pro-sub
missions.

Level of Detail of Processes and Entities: Computes the Sonar Equation for
any acoustic sensor (e.g., sonobuoy, shipboard or towed sonar, active or
passive), through one or two acoustic environments, Red and Blue. Logistics,
platform and sensor/weapons reliability and usage, and ASW C31 modeled.
Non-acoustics simulated geometrically and/or with lookup tables.

CONSTRUCTION:
Human Participation: Operator interaction is available in ISCAT.

Considerable reactive inputs allowed in scenario presets for Red and Blue C2
decisions and reactions based on tactical indicators are availatbe in SCAT.

Time Proc-ssinq: SCAT is dynamic, using event-steps. ISCAT is time-step.

Treutment of Randomness: SCAT is a stochastic, Monte Carlo model. ISCAT is
a single Monte Carlo replication.

Sidedness: Two-sided, symmeti)c.

LIMITATIONS: Eight or less threat submarines, one or two acoustic
environments, basic C31, national surveillance sensors treated only by product
defined as a Statistical Probability Area (SPA). ISCAT operators can drive
only one Blue and Red platform.
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PLANN0D I.MTS A M. 01TIIFUATOQ Adding a much more realistic C31
model to simulate cno,• delmys, messages garbled or lost, and target tracking
uncertainties;i t t,-•' of war." i

;NPUT: Acoustic axr• nc. *pya-cuutic sensor characteristics, oceanographic
environmental condizi -.. rad ank blue force dispositions, tactics, ai.rcraft
allocation and basing, -",nno, and responsive tactica.

OUtrPUT: Dynamic diapiays . "*,xmbat kinematics and stattstically analyzed data
plots showing measures o' e±. mt~ivenese.

HARDWARE AND SOFTWARE:
Comp .ter(OS): Sun (SPARCý, VAX, or CYBER.
Stu;race: 100,000 LOC.
Peripherals: None requlreo.
Language: FORTRAN 77/UNIX.
Documentation: User's manual and algorithm source document. Configuration

control system using SUN software.

SECURITY CLASSIFICATION: Unclaosified, but data bases are often classified.

GENERAL. D.TA_
Data Base: Up to three man-weeks for complex Battle Force Scenario.

CPU time Per Cycle: Depends on data base size and player configuration.
Typical sun-based time to calculate one rep for complex scenario is 30
seconds.

L§ta OytAi"i: Display of combat kinematics allows verification of
unit nerformancP 4&nd tactics. Statistical dats plots of Monte Carlo analysis
show measuras of eifectiveness for waifaie c.oncepts.

Frecuency of Use: Varies, but is used at : several times per year by
those organizations listed below.

Users: Installed at Naval Air Systems Command (NAVAIR), Naval Air
Development Center (NADC), Naval Surface Warfare Cexter (NSWC), and McDonnell
Douglas. Several other Navy activities use the analysis including SPAWAR and
NOSC.

Comments: Model is continually upgraded based upoi customer requirements.
All changes are managed by a configuration control board.
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TITLE: SDISEM - Strategic Defense initiative System Evaluation Model.

, DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Coleman Research Corporation.

POINT OF SNTACT: Ernest Rider (407) 152-3700.

PURPOSE: SDXSEM is a research and evaluation tool. It evaluates space-based
strategic defense concepts and algorithms and focuses on the boost phase of
SDI, but also has the capability to evaluate space-bazed boost, midcourse and
terminal defense. The code was debigned to evaluate Lhe performance of fire
control concepts and algorithms for alternative defensive architectures and
offensive countermeasures. The simulation can adapt to a wide range of system
architectures including brilliant pebbles (BP), rocket-launched kinetic kill
vehicle (KKV), and hypervelocity gun (HVG) systems that have been considered
by SD!O.
DESCRIPTION:

Domain: Space.

Span: Regional, local or individual.

Environment: Earth centered and local coordinate systems arp used to
compute object; states. An atmospheric model based on the Atmospheric Research
and Development Center 1959 (ARDC 59) model is used. It is a 13 breakpoint
exponential fit to the atmosphere, producing pressure, density, and speed of
sound data up to 700 km in altitude. Rotating earth is ansumed with zero
wind-earth relativa velocity up to 200 km altitude.

Force Composition: Boost target trajectories are output from an external
program and propagated through po3t-boost, midcourse and terminal phases by
the simulation. Tracker platforms, weapon platforms, projectilen and battle
management processors are simulated to the subsystem level,

Scope oL Conflict: Blue-team space-based trackers and kinetic energy
weapons (KEWs) defending against red-team ICBMs and SLBMs.

Mission Area: Full-scale attack (also known as the 'JCS mission'), Global
Protection Againct Ltmited Strike (GPALS), and all SDl-defined missions.

Level of Detail of Processes and Entities: Individual tracker platforms,
weapon platforms and projectiles can be modeled, as long as 'groupa' have the
same parameters; the projectile seeker is also modeled.

CONSTRUCTION:
Human Participation: Not required; the model is not interruptable (must be

restarted if interrupted); human participation is not permitted.

Time Processing- Model is dynamic, time-step.

Treatment of Randomness: Stochastic, Monte Carlo (with many deterministic
processes).

Siie.2iness: One-sided, nonrea!tive.
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LIMITATIONS 200 threat boosters, from up to 3 launch fields. These are
software-imposed constraints to keep run-times reasonable (they can be easily
changed). SDISEM can have an appreciable run-times dus to ito high fidelity
nature. A less detailed variation of the code, called Fire Control Simulation
(FCSIM), is available for quick force-on-force simulations.

PLANNED IMPROVEMENTS AND :4ODIFICPTIONS: None at present.

INPUT: Target mass properties, thrusts, drag characteristics, etc.;
projectile stage mass properties, attitude control, guidance algorithm; weapon
platform constellation size and orbital parameters; tracker platform
parameters, tracker type (staring, scanning, etc.); attack management
algorithm.

OUTPUT: Results are oriented to graphical summaries. Engagement statistics
such as closing velocities, angles, miss distance, and intercept tirec, as
well as any simulation veaiable.

ARDWARE aND SOFTWARE:
Computer: Designed to zun on a VAX with a VMS operating system.
Storage: Minimum of P,000 blocks. 16,000 blocks should be configured

when running the maximum simulation limits of 200 on 200.
This corresponds to a system memory size of 8 MB.

re yipherals: Terminal. Printer with graphics capability is useful for
printing out .plt files.

Language: VAX FORTRAN.
22nmentation: Extensively documented in four Version 2.4 published manuals

(Analyst manual, User manual, Reference manual Volumes I
and II).

SECUPY'Y CLASSIFICATION: Unclassified, but input and output files may be
classifisad.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: Scenario dependent (sim-time is about 1/2 real time).

Data Output Analysis: Postprocessors aid significantly in understanding the
data. CRC proprietary graphical programs 'plotplus' and 'view' are used.

Freguency of Use: Several times per year.

Users: Coleman Research Corporation, Aeronautical Systems Division of
Wright Patterson AFB.

Comments: SDISEM affords high fidelity simulation of target trajectories,
fire control and end-game engagement. A distributed sensor option provides
the capability to model and control sensors located on weapon platforms,
rather than on a single fire control platform. Projectiles may be reassigned
to new targets during the midcourse phase of flight.
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TITLE: SEABAT - Sea Battle Model.

DATE IMPLEMENTED: 1979.

MODEL TYPE: Analysis.

PR•PONENT: Studies, Analysis, and Wargaming Division (Code 64), Plans and
Policy Directorate, Staff, CINCPACFLT, Pearl Harbor, HI 96860.

POINT OF CONTACT: Dr. Ray Runyan, (808) 474-8443, AV (315) 474-8443.

PURPOSE: SEABAT is an analysis model used for assessing the effects of RED
force attacks on BLUE carrier battle forces. It is a research & evaluation
tool that is used to assess force capability and requirements, particularly
force mix within a carrier battle force and within attacking enemy forces.

DESCRIPTION:
Domain: Sea and air.

Span: Primarily local to the carrier battle force, with some regional
activity also included.

Environment: Not considered explicitly. Environment may be reflected by
choice of input values for some parameters.

Force Composition: BLUE carrier battle forces consist of a mixture of
aircraft carriers, Aegis cruisers, single-ended and double-ended missile ships
(CGs, DDGs, and FFGs), ASW combatants (DDs and FFs), and auxiliaries.
Aircraft assigned to the battle force include fighters; attack aircraft; and
ASW aircraft, including helicopters. RED forces include surface ships;
several classes of submarines, including both missile and torpedo shooters;
and bombers, jammers, and escort aircraft.

Scope of Confliot: Conventional.

Mission Area: Sea control (AAW, ASW, ASUW).

Levc. of Detail of Processes and Entities; SBABAT is an expected value
model. Thus, ships, submarines, and aircraft are not represented
individually. Results are expressed as noninteger numbers of entities.
Events are treated sequentially, but specific times are not assigned to
events. All entities are subject to attrition.

CONSTRUCTION:
Human Participation: Requirea for input only. However, once assessment of

a series of attacks starts. it may not be interrupted.

Time Processing: Dynamic, event-step for sequential RED attacks on BLUE.
Individual attacks are static.

Treatment of Randomness: Deterministic, generates values as functions of
expected values.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Geography is not played. The model is essentially a RED-on-BLUE
model, with limited capabilities for assessing BLUE-Un-RED attacks.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Under consideration.
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INPUT: BLUE and RED orders of battle, sequence and structure of events
(mostly RED attacks), and performance characteristics (probabilities of
detection, intercept, and kill, etc.; availability and reliability factors;

arameters describing SAM launch cycles; etc.).

OUTPUT: Screen displays of tables showing expe..ted numbers of forces lost and
surviving for both RED and BLUE forces. Two levels of output detail are
available: sunmary and expanded. Printed output is optional.

JARDWARE AND SOFTWARE:
Computer: VAX systems ('vMS).
Storage: 82 Kbytes (command file, executables, and typical data).
Peripherals: Interactive terminal and optional printer.
L g: VAX FORTRAN 77 (recoded from APL).
Documentation: a) Center for Naval Analyses, ASea Battle Model (U), CNA

Research Contribution 373, April 1979, SECRET; b) Ketron,
Inc., "Modification of SEABAT Program for CINCPACFLT's VAX
11/730 System," 21 November 1986, UNCLASSIFIED; and c)
Ketron, Inc., "Status of the SEABAT Model on CINCPACFLT's
VAX 11/730 System," 1 April 1988, UNCLASSIFIED. Documents
(b) and (c) describe the evolution of SEABAT from a convoy
defense model to a battle force defense tsdel.

SECURITY CLASSIFICATION: Secret (unclassified upon removal of data
statements).

GENERAL DATA:
Data Base: Default. data base provided with model. Data base modifications

are made interactively at the beginning of each model run. Time required
depends on scope of modifications. Most t.odifications aro made to force and
attack structures and can be completed within minutes.

. t.U me per Cycle: Seconds.

Data Output Analysis: Seconds.

Freauency of Use: Many times per year. CINCPACFLT uses SEABAT for its
annual Capabilities Assessment, and CINCPAC uses it for analysis and war game
BDA. SEABAT is also a supporting model for the CASES module of the Fleet
Command Center Battle Management System.

Users: CINCPACFLT, CINCPAC.

Comments: Configuz ation managed by CINCPACFLT. Releases may be in the form
of executable code and data base only.
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TITLE: Seahunt.

DATE IMPLEMENTED: 1989.

MODEL TY: Analysis.

PROPONENT: General Dynamics Undersea Warfare Center, 1525 Wilson Blvd.,
Suite 700. Rosslyn, VA 22209; General Dynamics Electronics Division,
5011 Kearny Villa Road, San Diego, CA 92123.

POINT OF CONTACT: Mike Walter, (703) 284-9208; Tom Augustine, (619) 573-7427.

PURPOSE: Seahunt evaluates the relative effectiveness of different ASW
systems from a high-level perspective. It incorporates detailed behaviural
models of submarine operations and their dependencies on external cueing as
well as the ship's sensors. Areas of study have included various missile
based ASW systems, battle group cooperative engagement, as well as submarine
on submarine(s). Seahunt may be run in a 2-D or 3-D (solid body) graphics
mode or in a nongraphics mode in which only results are displayed. The
nongraphica mode provioles for Monte Carlo analysis.
DESCRIPTION:

Domain: Sea and air, normally on a- 800 Km x 800 Km grid.

Span: Theater to local.

Environment: Various acoustic parameters may be adjusted.

Force Comiposition: One target of interest, one primary purbuer, there may
be interfering contacts.

Scope of Conflict: Conventional.

Mission Area: Open Ocean.

Level of Detail ot-Procemes And Entities: Seahunt continues to evolve and
mature as new weapon system concepts are explored and developed. The
simulation models processes to the level of detail needed to capture their
essence. Presently, submarine behavior is modeled to a high level of
fidelity, acoustics are modeled using propagation loss equations and ray
concepts, and communication processes are modeled by time delays.

CONSTRUCTION:

Human Participation: Not required. (Seahunt is interruptable.)

Time Processing: Dynamic (Event-Step).

Treatment of Randomness: Seahunt has stochastic as well as deterministic
aspects. To obtain statistically siqnificant results, the simulation may be
run repeatedly in our Monte Carlo mode during which per run statistics are
gathered. A Kalman filter algorithm is employed for some sensor ard tracking
systems, others use an optimized least-squared fit.

Sidedness: Two-sided, symmetric. (May also have interfering contact&.)

LIMITATIONS: As Seahunt continues to develop, it has proven itself to be a
robust tool for displaying and analyzing new ASW concepts. Presently, we are
not equipped to handle terrain, hardware-in-the-loop, or detailed structural
or electronic engineering tasks. Seahunt is a systems level ASW design
engineering tool.
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PLANNED .ZMPROVEMENTS AND MODIFICATIONS: To be determined as the needs of the
customer dictate.

INPUT: Extensive input file of variables that may be adjusted to modify the
environment, weapons capabilities, platform performance, etc.

OUTPUT: 2-D or 3-D graphics, statistical files, or Monte Carlo results.

HARDWARE AND SOFTWARE:
Computer: Tektronix XD88/30 workstation or Tektronix 4236 terminal

supported by a SUN 3/260 (in essence, a UNIX-bared system
that has access to the STI graphics library).

Storage: Depends on system being simulated.
Peripherals: Color printer provided at Electronics Division
Languaae: Kernigan & Ritchie 'C', graphics are from the Standard

Tektronix Interface (STI) library supplied by Tektronix.
Documentation: Programmer's Manual & User's Manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Usually less than a few minutes.

CPU time per Cvcle: In graphics mode, the simulation usually requires 3-5
minutes to run, significantly less in nongraphics mode (per run).

Data Output Analysis: Varies, depending on the task.
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TITLE: SEAT - Strategic Engagement Analysis Tool., DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Los Alamos National Laboratory, A-5, Los Alamos, NM 87544.

POINT OF CONTACT: H.W. Egdorf, A-5 MS-F602, (505) 665-1087.

PURPOSE: SEAT is an Al-based analytic tool used to perform analysis of
relocatable target acquisition, attack, and defense. This research and
evaluation tool deals with weapons systems, systems effectiveness, force
capability and requirements, and combat development.

DESCRIPTION:

Domain: Land and air.

Span: Variable regional areas (primarily Soviet Union).

Environment: A rail network. The projected environment includes a
digitized road network, elevation, weather, forestation, and day/night.

Force Composition: BLUE attacker and RED target set.

Scope of Conflict: Conventional nuclear weapons. The projected scope of
conflict includes special nuclear weapons and conventional weapon effects.

Mission Area: Target acquisition, detection, attack, and defense.
Transportation activities.

Level of Detail of Processes and Entlt~es: The operational tactics for SRTs
and BLUE C3 are portrayed as well as the physical characteristics and
employment strategies of the target acquisition (sensors) and weapon entities.
Entities that participate in an engagement include a RED regiment C3 and RED
battalions (each battalion consists of three launchers and command post) in
the target cubsystem; aircraft, satellites, and df-nets in the target
acquisition subsystem; BLUE C3; weapons; BLUE search and attack; and terrain.

The simulation uses an event-driven architecture for observing and queuing
sensors, firing weapons, BLUE searching and attacking, and moving targets.
The appropriate military command structure of SRTs was also modeled. Targets
can fire upon armed reconnaissance units. Targets that have been killed are
removed from the simulation and used weapons are also depleted. Parameterized
variables support the probability-of-kill attrition determination. If planes
have finished their flight plan, they are not used in the simulation until
they are ordered on another reconnaissance mission.

CONSTRUCTION:
Human Participation: Required for input scenario specification. Human

participation is permissible via module interruptability.

Time Processing: The model is dynamnic with both time-step and event-step.

Treatment of Randomness: Has both stochasti7 and deterministic facets.
Stochastic portions use direct computation instead of Monte Carlo techni.ques.
Deterministic portions have no randomness.

Sidedness: Two-sided, asymmetric, event-driven model. Can be used by a
single analyst.

LIMITATIONS: Does not model all C31 functions.
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PLANNED IMPROVMMENTS AND MODIFTCATIONS: Terrain representation will be
enhanced to include a road network, weather, elevation, fcoestation, and
day/night. Additional weapons effects, C3 functions, and train generators
will be included in future versions.

INPUT: The scenario subsystem is very flexible and provides easy access for
the analyst to modify scenario data values. Data values include terrain,
weapons, movement, attrition tables, and unit characteristics. Changing
decision rules requires programmer assistance.

OUTPUT: Full graphics, real-time representation of situation and activities
including movement, acquisition, attrition, communication, and logistic data.

HARDWARE AND,.'OFTWARE:
Computer: Runs on the Symbolics 36XX computers.
So e .5 Megabytes.
Periphera7,s: 1 printer.
Language: LISP, Knowledge Engineering Environment, FORTRAN.
Documentqt.ion: User manual.

SECURITY CLASSIFICATION: Unclassified, but data bases and knowledge bases are
classified.

GENERAL DATA:
pat' ago: Tirrain dat- base is time and data intensive. Other data bases

are easiily constructed. Cognitive aspects of knowledge bases require special
planning, prrogramming, and handling.

CPU time per Cycle: Near real-time depending upon analyst desires.

Data Output Analysis: N/A.

Freauencv of Use: At Los Alamos several times per year and supports other
ap'?ropriate organizations in joint and cooperative studies.

Users: Los Alamos National Laboratory.

Comments: A first analysis product developed from an earlier prototype.
Design of the tool provides the capability to perform analysis on many other
applications. Therefore future simulations can be run representing buried
targets or a new type of werapon in addition% to the currently defined mobile
system (SS-24s). The menu-driven interface allows for future integration of
software modules as they become available.
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TIrLE: SEES - Security Exercise Evaluation Simulation.

O DATE IMPLEMENTED: 1987 (latest version March 1991).

MODEL TYPE: Depending on the needs of its users, SEES is being used for both
analyuis and training and education.

PROPONENT: Conflict Simulation Laboratory, Lawrence Livermore National
Laboratory, P.O. Box 808 L-315, Livermore, CA 94550.

POINT OF CONTACT: Dr. Ralph Toms, (510) 423-9828.

?URPOSE: SEES has been used as a research & evaluation tool to evaluate theetfectiveness of new weapons systems and new tactical doctrines. It is being
used as a training tool for commanders of secure sites.

DESCRIPTIOR%
]omain: Land with limited air and naval operations.

SPan: Largest use was for drug interdiction exercises over ai, 80 kilometersquare area. Smallest use for site securi4 -y training and analysis in a
400 meter square area.

Environment: Rectangular grid for elevation data. Feature data is overlaid
on top of the terrain grid in the form of tiles or vectors. Features includa
rivers, roads, foliage, buildings, fences, and walls. Building interiors are
explicitly modeled. Weather is variably defined but constant during duration
of play. Day operations only.

Force Composition: Small conventional or unconventional forces. Blue and
Red.

gcone of Conflict: Conventional warfare, unconventia.•-,l warfare, and
special operations. All data is external and editable by the user so
virtually any imaginable conventional weapon may be modeled without the
necessity to modify source code.

Mission Area: Both conventionil and unconventional warfare has been
modeled. Models air-to-ground and ground-to-air combat. Models air-to-air
for rotary-wing aircraft only.

Level of Detail of Processes anýI Entities: Individual game units can
represent from one to fifteen item systems. There can be up to 500 units per
side. Orders and plans are given at the game unit level. Line-of-sight and
acquisition is also done at the unit level. All other combat processes are
done at the item system level. Attriaion is done via probability of hit and
kill, Monte Carlo based, and adjudicated at the item system level.

CONSTRUCTION:
Human Participation: Required to enter initial plans and orders. SEES can

be run in systemic mode without human participants for analysis or it can be
run in interactive mode with humans interacting and changing plans at real
tinle.

Time Processing: Dynamic, event-stepped. During interactive play SEES is
slowed down so that it runs at no faster than real time.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetric. Whether or not forces react depends on
whether or not the force has a human player assigned to it. Can be operated
with no players (systemic mode), a single player, or as many as 16 players.

S-25



LIMITATIONS: Limited to 500 units per side, 15 item systems per unit.
Maximum terrain resolution is 400 x 400 terrain cells (40 km square at 100
meter resolution, 400 m square at 1 meter renolution). fl-- not model air-to-
air combat for fixed wing aircraft. Does not model undersea operation nor
some aspects of ship-to-ship fighting.

PLANNED IMPROVEMENTS AND MODIFICATIONS: New, faster algorithms are being
developed to allow larger games to be played. Looking at migrating to
RISe/UNIX with X-WINDOW systems.

INPUT: All modeling data ir external to the model. This includes all weapon
and platform characteristics, PH/PK data, terrain, force organization, and
force orders and plans. Even the graphic symbology used may be modified by
the user.

OUTPUT: Produces formatted status and loss reports. Also produces event
history files which can be used with the Analyst Workstation postprocessor to
analyze the results of the game and to create after action reviews. The
history file includes movement, combat and attrition, logistics, and
intelligence information.

HARDWARE AND SOFTWARE:
Computer: Will run an any VAX computer with the VMS operating system.
S g: 80,000 blocks for the SEES software itself. 300,000 blocks

for users.
Peripherals: Minimum requirement for analysis: 1 printer, 1 VT-100

compatible terminal, 1 Tektronix 4225 workstation with
4 MBytes of memory and one graph tablet. Add a second 4225
for training. A full-up system has 8 Tektronix 4225 with
two graph tablets each.

Lanauage: VAX FORTRAN, DCL. INGRES is optional.
Documentation: Extensively doctimented with 7 published manuals.

SECURITY CLASSIFICATIQN_: Unclassified, but data bases may be classified.

GENERAL DATA:
Data Base: Initial data bases may take several man-weeks.

CPU time Per Cycle: Highly dependent on scenario size and computer speed.
Company size scenarios typically run faster than real time and have to be
slowed down if there are human interactors.

Data Output Analysis: Analyst Workstation (AWS) postprocessor allows after
action review within minutes of game completion. Statistical analysis using
AWS and provided relational data base may be completed in a few hours.

Frequency of Use: Depends orl the individual users. Some use it daily.
others weekly, the rest use it on a monthly or quarterly basis.

Users: Lawrence Livermore National Laboratory, Department of Energy Central
Training Academy, SOUTHCOM, USA Europe 7th ATC, Berlin Brigade, Fort Lewis,
USA TRAC Monterey, USMC Warfighting Center, USMC Wargaming Center.

Comments: Managed by Lawrence Livermore National Laboratory wlich also
sponsors an annual Users Group meeting. ContinualLy upgraded based on user
needs.
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TITLE: SFEM - Space Forces Engagement Model.

DATE IMPLEMENTED: February 28, 1991.

MODEL TYPE: Analysis.

PROPONENT: HQ Air Force Space Command/CNS.

POINT OF CONTACT: Dr. Al Bevan, (714) 554-6804 or AV 692-6804.

PURPOSE: Research and Evaluation Tool. Useful for weapon systems
development, systems effectiveness, force capability and requirements, mix
effectiveness and resource planning.

DESCRIPTION:
Domain: Land, sea, air, and space.

$pan: Global.

Environment: Oblate rotating earth, nuclear antisatellite effects on
satellite targets, no atmosphere.

Forcge Composition: Uses mobile or fixed, land, sea, air and space based
antisatellite weapon systems.

Scope of Conflictg Red and Blue conventional and nuclear weapons.

Mission Area: Space control using antisatellite weapons and maneuver,
decoy, and sabotage defenses.

Level of Detail of Processes and Entities: Ei Individual inissules and
targets. Processes: Models both sides of conflict using the functional areas
of weapons, battle management, command & control, communications, and
surveillance.

CONSTRUCT IO:
Human Participation: Not required and not permitted.

Time Processing: Dynamic event-stepped.

Treatment of Randomness: Runs either stochastic or deterministic: 1. Monte
Carlo; 2. Basically deterministic.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: Number of weapons and targets are limitcd only by dimension
statements, speed of computer, size of computer memory, and practicality.
Messages are limited to 32 types bul. unlimited numbers within those types.

PLANNED IMPROVEMENTS AND MODIFICATIONS: As re'.uiired.

INPUT: S:.mulator is data base driven. All inputs must be entered into the
data base characterizing weapon systems, surveillance systems, battle
management, command & control, communication nodes, and message types and
paths. Scenario data must also be input.

OUTPUT: Input menu screen printouts, log event output printouts, data
reports, terminal. displays.
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HARDWARE AND SOFTWARE:
Computar: VAX 11/785 or Microvax with VMS operating system.
Storade: 20 Megabytes.
Peripherals: Printers and graphics plotters.
Lana.uae: VAX Fortran.
pocumetation: User's Manual, Algorithm Description Document, and

Production Specifications.

SECURITY CLASSIFICATION: Unclassified except for one optional module that is
needed when nuclear effects are simulated.

GENERAL DATA:
Data Base: Hours to days depending on complexity and extent of scenario and

systems being simulated.

CPU time per Cycle- Minutes to hours.

Data Output Analy!t: Hours to days.

Freucy ýL9 Pily.

Users: Air Force Space Command, Air Force Systems Command/Mitre, and Naval
Surface Warfare Center.

Comments: A number of software programs have been written at HQ AFSPACECOM
for postprocessing the log-event output ftle.

0
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TITLE: SHIPDAM - Ship Damage Model.

DATE IMPLEMENTED: 1988.

MODSL TYPE: Training and education.

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT: Micromodels Manager, (401) 841-3276, AV 948-3276.

PURPOSE: SHIPDAM models ship damage caused by weapons hits. It is designed
to support battle damage assessment in conjunction with larger war games or
other micromodels.

DESCRIPTION:

Tpomain: Sea.

Snan: Local.

Environment: N/A.

Force Composition: Individual ship, enemy antiship weapons.

Scope of Conflict: Conventional antiship weapons.

Mission Area: N/A.

Level of Detail of Processes and Entities: User defines target ship, type
and number of impacting weapons, and azimuth of weapon approach.

CONSTRUCTION:
Human Participation: Required for initial inputs only.

Time Procossinq: Closed form.

Treatment of Randomness: Outcomes stochastically based on direct
computation of probabilities, with Monte Carlo determination of result.

Sidedness: N/A.

LIMITATIONS: Can only be run for ship classes for which data sete have been
constructed by David Taylor Research Center.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Additional data sets, incorporation
of personnel. casualties.

INPUT: Target ship, type and number of impacting weapons, and azimuth of
weapon approach.

OUTPUT_: Data files containing exact burst point location for each hit, status
for ship components and systems, and hit-by-hit report.

HARDWARE AND SOFTWARE:
Computer: IBM-compatible PC with 512K RAM.
Storage: N/A.
Peripherals: N/A.
LanauagQ:

Documentation: User's manual, source code.

SECURITY CLASSIFICATION: Unclassified, but data bases are classified.
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GENERAL DATA:

Data Base: 10 minutes.

CPu time per Cycle: 20 seconds.

Data Output Analysis: N/A.

Freauenc7 of Use: Several times per year.

Users: Wargaming Department, Naval War College.

Comments: SHIPDAM is called by the Surface-Air Battle model. The original
model was designed by the David Taylor Naval Ship Research and Design Center
and is based on the mainframe-based Ship Vulnerability Model at DTNSRDC.

S
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TITLE: SIDAC - Single Integrated Damage Analysis Capability., DATE IMPLEMENTED: lst operational capability June 30, 1974.

MODEL TYPE: Analysis.

PROPONENT: Defense Information Systems Agency (DISA), Defense Systems Support
Organization (DSSO), Washington, DC 20301-7010.

POINT OF CONTACT: Mr. Richard Webb or Ralph Mason (703) 693-5882.

PURPOSE: SIDBC consists of a number or mathematical models and associated
numerical routir, <' which efficiently calculate the effects of nuclear weapons
on specified targets. SIDAC has a generalized capability designed to give d
high degree of flexibility in solving damage assessment problems for a diverse
range of user requirements. SIDAC is designed to meet special user
requirements by providing exit points at strategic program locations, which
enable the user to alter standard processing by adding routines to the SIDAC
model. SIDAC calculates both prompt (blast, initial radiation and thermal
radiation) and residual (fallout) effects.

DESCRIPTION:
Domain: Resources on and below earth's surface.

Span: Global.

Environment: Data bases using DIA's Physical Vulnerability numbers, upper
level winds for fallout transport and times of detonation.

Force Composition: Nuclear forces.

Scope of Conflict: Nuclear weapons (red, blue or mixed).

* Mission Area: Normally strategic.

Detail of Level of Processes and Entities; Any level of confrontation from
a single detonation to complete all out nuclear.

CONSTRUCTION:
Human Participation: Not required. Retraction reports permitted to undo

the effects of a previous reported deoonation.

Time Processing: Dynamic - time of detonation is part of input weapon
report.

Treatment of Randomness: Normally deterministic (expected value) however
special output can be provided which treats process stochastically (Monte
Carlo).

Sidedness: Model is color blind (i.e., a nuclear weapon affects all
resources within its reach - red or blue).

LIMITATIONS: Only surface and underground resources processed.

PLANNED IMPROVEMENTS AND MODIFICATIONS: SIDAC will be ported and installed on
workstation size machines (Silicon Graphics and SUN).

INPUT: Nuclear weapon characteristics (yield, fission yield, height of burst,
CEP, arrival probability); winds at seven standard pressure heights;
assessment locations (targets) with associated vulnerability numbers (JRAD,
TDI and other standard formatted data bases).
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OUTPUT: Users produce his/her own format of outputs. A Handbook (TM 154-81)

of sample outputs has been published as an aid to the uaers. TM 154-81
includes sample printer outputs, plots anC listing of statistically analyzed
data.

HARDWARE AND SOFTWARE:
Computer: IBM 4341/3033/3090 (OS, CMS, MVS, etc.); HIS 6080 (GCOS 8);

Data Getieral MV 10000 or MV 4000 (AOS/VS).
Lanouage: Mainly FORTRAN.
Documentation: Extensively documented; the main system documents are SPM

FD 7-73; CSM UM 61-79; SPM pt 7-73; TM 15-80; TM 91-84; SPM
RT 7-75; TM 154-81. Documentation available from
DISA/DSSO/JN3V or the Defense Technical Information Center,
Cameron Station, Alexandria, VA 22304-6145.

SECURITY CLASSIFICATION: Confidential, but data inputs are often at a higher
classification.

0
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TITLE: SIFT - Selectively Improved Flagying Technique.. DATE IMPLEMENTED: 1984,

MODEL TYPEi Analysis.

PROPONENT: Flagging Division, Electronic Warfare (EW) Directorate of
Operations, Air Force Electronic Warfare Center, HQ Electronic Security
Command, San Antonio, TX 78243-5000.

POINT OF CONTACT: AFEWC/EWFE, DSN 969-2021; Commercial (512)977-2021.

PURPOSE: SIFT is used to analyze the capabilities of reprogrammable EW
systems. It is primarily designed as a tool to evaluate EW system responses
against specific threat scenarios, but can also be used as an aid to tactics
and reprogramming decision making. Currently partial models of the
ALR-69(F-16) and ALR-46V4(B-52) are operational. Models of the ALR-
621(F-111/FB-111), ALR-56A(F-15), ALR-56C(F-L5), ALR-56M(F-15) and ALQ-135
Band 3(F-15) are under development and all should be operational by Summer 92.

DESCRIPTION:
Domain: The simulation is designed to accept any realistic set of digitized

radio frequency (RF) data from land, sea or air.

Span: Model is designed to test effects of the environment against a single
aircraft. Input data is naturally restricted to what can be physically seen
by the EW system at any instant in time. Tools are under development to allow
user creation of "what if" scenario testing environments.

Environment: A simulated aircraft position (latitude and longitude) and
surrounding RF environment is input to the model. A two dimensional analysis
which neglects terrain relief and emitter altitudes and assumes a straight and
level flight is accomplished. The EW system response based on aircraft
position and emitter environment is provided. User selectable choices
simulating cockpit button activation are provided (e.g., priority, training,
altitude).

Force Composition: Selection of either red or blue/gray emitters are
allowed.

Scope of Conflict: The model is designed to evaluate capability of the
single EW system under test. No handshaking or data passing effects are taken
into account. Input data sources outside the RF regime of the EW system
capabilities are logged and ignored.

Mission Area: Any environment in which an aircraft might be expected to
fly.

Level of Detail of Processes arid Entities: The model simulates the hardware
functions of the EW system and emulates operation of the EW system Central
Processing Unit ýCPU) onboard the aircraft. The actual Operational Flight
Program and accompanying emitter data base files are downloaded directly into
the model. The maximum detectable range radius and receiver bandwidth are
both included within the analysis. No statistical calculations are necessary
for operation of the system. Software results include the symbol response, if
any, and an audit trail of date' -. sage.

CONSTRUCTION:
Human Participation: The user selects initial conditions and starts the

model in either a batch (noninterruptable) or debug (interruptable) mode.
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Time Processing: Input pulse-level data is arranged in time ascending
order. The model processes until the input data is exhausted. The iircraft
is held at a stationary position and a "time-slice" of input data is
processed.

Treatment of Randomness: None.

Sidedness: One-sided model.

LIMITATIONS: The ALR-69 and ALR-46v4 provide only an initial symbol display
(i.e., ambiguous displays are not further "resolved" by the system). Some EW
hardware simulations are modeled at a fairly high level. In these cases the
process has been simplified to clearly defined "yes/no" decision logic.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The ALR-69 and ALR-46v4 are
anticipated to be upgraded to include all processing within the system. Tools
to assist in building of emitters and scenarLos are in development.
Optionally, the user can set simulated aircraft EU system characteristics to
specified values.

INPUT: Model requires input to include the time-of-arrival, RF, pulse width,
amplitude and geolocation of every pulse from each emitter.

OUTPUT: Produces a file summarizing the input data stream along with
indications of how each and every pulse was used within the model. Included
are some of the significant parameters generated during the data run.

HARDWARE AND SOFTWARE:
Computer: D6signed to ý.un on a SUN computer with a UNIX operating

system.
Storaqe: Model executable(250k), pulse files( 30k/file).
Peripherals: 1 printer.
Language: FORTRAN, C and ADA.
Documentation: User guides included for all mode~s. All source code well

documented.

SECURITY CLASSIFICATION: SEC)P•T/NOFORN.

GENERAL DATA:
Data Base: Creation of scenarios and new test cases are currently manuclly

intensive. Tools under development will significantly simplify process.

CPU time per Cycle: System executes at about 1/100 the speed of the actual
CPU when hosted on a 10 MIPS machine.

Data Output Analysis: Main purpose of model is to provide diagnostic
information of results from the execution. Output contains the RWR symbol
presentation and audit trail of input data. Knowledge of EW system's
operation required to interpret some of the results.

Frequency of Use: Varies by commaad, but is used at least daily within

AFEUC/EWF.

Users: ESC, USAFTAWC, SAC, MAC.

comments: Managed through AFEWC/EWF. Upgrades based on software block
cycle updates and operational EW hardware changes.
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TITLE: SIM - Sensor Interaction Model.

Date Implemented: 1 January 1992.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Materiel Systems Analysis Activity (USAMS&%),
Aberdeen Proving Ground, MD 21005-5071.

POINT OF CONTACT: Mr. Schoeb, (301) 278-6431, DSN 298-6431.

PURPOSE: SIM is used to characterize the performance of individual or suites
of sensors against specified threat scenarios.

DESCRIPTION:
Domain: Land, air and space.

Span: Regional.

Environment: Terrain, weather, obscurants and time of day.

Force Composition: Combined forces, RED and BLUE with various unit sizes
possible.

Scope of Conflict: Conventional.

Mission Area: Red sensors on Blue targets or Blue sensors on Red targets.

Level of Detail of Processes and Entities: Individual vehicles, aircraft,
radios, radars, jammers.

CONSTRUCTIQi:
Human Participation: Needed to specify unit movement and radio and radar

on/off-times.

Time Processing: Dynamic, has both time and event sequencing.

Treatment of Randomness: Stochastic and/or doterministic.

Sidedness: One-sided.

LIMITATIONS:

- Large computer storage requirements
- Slow run time ) for medium to
- Extensive effort to build scenarios large scenarios

PLANNED IMPROVEMENTS AND MODIFICATIONS:

- Transfer target model to UNIX/x-window environment.
- Add fusion and process flow model to sensor model output.
- Menu/window based utility to aid scenario generation.
- Add additional sensors.
- sensor cross cueing/retasking.

INPUT: Terrain data; Unit definitions. Entity characteristics: vehicler,
aircraft, setes, radios, radars, jammers, weapons. Unit deployment patterns.
Radio network distributions. Unit movemenc and radio/radar on,'off-timea.
Meteorological conditions. Sensor performance characteristics.

OUTPUT: Ground truth; Sensor reports.
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HARDWARE AND SOFTWARE:
Computer: VAX 1l/785(VMS); VAX Station II/GPX (VMS); Silicon Graphics

4D25 (UNIX).
Storage: 250/70 M (scenario dependent).
Peripherals: Disk storage, printer.
Lanauaae: VAX assembly; PASCAL. i'!)L (PASCAL like software compiler);

FORTRAN; C; C ++.
Documentation: Available for each of the component sub models included in

SIM.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Base: 3 man-months for Soviet combined Arms Army.

CPU time Per Cycle: Scenario generator: 50 sec (Soviet combined Arms Army,
1 sec of combat, VAX 11/785). Sensor model: 1 sec (Soviet Combined Arms Army
10 sec of combat, VAX 11/785).

Data Output Analysis: 1 man-month.

Freguency of Use: Continuously.

Users: USAMSAA.

Communts: SIM consists of a variety of new and existing models integrated
into one package.
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TITLE: SIM II.

DATE IMPLEMENTED: 1974.

MODEL TYPE: Analysis.

PROPONENT: Naval Underwater Systems Center; MoOeling & Simulation Division
(Code 61), New London, CT 06320.

POINT OF CONTACT: Dr. Jeffrey S. Cohen (Code 61); Comm: (203)440-5998;
A/V: 636-5998.

PURPOSE: SIM II is used primarily to analyze ASW engagements (both one-on-one
and many-on-several) at the platform level. It has been used to assess the
effectiveness of ASW combat/weapon systems as well as to perform system level
engineering trade-offs based on performance. Detailed models of the
environment, ship and system characteristics, and tactics are exercised. It
has also been used to plan exercises and extend the applicability of Fleet
measurements.

DESCRIPTION:
Domain: Undersea Warfare; submarine, surface and air ASW.

Span: Local, multi-ship engagements; time duration usually measured in
hours or days.

Environment: Usually time- and range-independent inputs of underwater
acoustic propagation loss and reverberation, background noise (ambient and
shipping).

Force Composition: Blue submarine, surface ship and/or air platforms, fixed
surveillance, land-based command and control centers; red submarines,surface
ships and air platforms, neutral shipping, usually as interfering noise
sources.

Scope of Conflict: ASW weapons (conventional and nuclear) and

countermeasures.

Mission Area: Primarily ASW, offensive and defensive.

Level of Detail of Processes and Entities: Individual systems aboard ship,
are modeled including sonar (detection, classification, tracking), combat
control systems (targeting) and weapon systems (search, acquisition, guidance
and control, homing, damage effects nuclear), countermeasures--both weapon and
sonar, vehicle dynamics (turn rates, dive rates, acceleration rates),
communications and electromagnetic systems. Tactical decisions are made based
on computed data as perceived aboard ship based on measured and/or theoretical
error distributions.

CONSTRUCTION:
Human Participation: Allowed but not required. Reactive tactics are

wudeled, based on calculated, noisy data as perceived aboard ship, through a
detailed, rule-based tactics language.

Time Processing: Dynamic, variable time-stepped/event driven.

Treatment of Randomness: Mone Carlo stochastic model; initial geometries
randomized based on user controiied distributions; long term signal-to-noise
fluctuations are Gauss-Markov; short term detection fluctuations are Log-
Rayleigh.
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Sidedness: Blue, red and neutral forcei. Tactics are defined for each ship
and are fully reactive. Red systems and tactics are modeled as defined by
intelligence sources--not mirror imaged.

LIMITATIONS: Engagement as opposed to theater level campaign.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improvements are driven by study
requirements. Current studies are emphasizing lcw frequency active, towed
array targeting, weapon and sonar countermeasures. Hence, additional detail
will be added in these areas. Conti.nually increase efficiency through the use
of graphic user interfaces, automated data bases and input/output support
software.

INPU'i' Ship, system, environment and tactics must be specified for each ship
in the simulation. Automated data bases for standard combinations exist.

OUTPUT: Output at varioua levels of detail are stored on disk and can be
printed, plotted and statistically analyzed by the user. Standard measures of
effectiveness are exchange ratio, weapon system effectiveness and search rate
as well ae detection, classification, targeting, attack/reattack and kill
probabilities, ranges and times.

HARDWARE AND SOFTWARE:
Computer: Network of CRAY X/MP-28, SILICON GRAPHICS IRIS and SUN

workstations (all UNIX operating system) and VAX 8800 (VMS).
Storage: 2 - 6 MB memory; 1 - 2 GB mass storage.
Peripherals: Standard terminals, printers, plotters.
Language: ANSI FORTRAN.
Documentation: Five Volume Manual plus supporting reports.

SECURITY CLASSIFICATION: Unclassified, but data bases and corresponding
outputs are usually at the secret level.

GENERAL DATA:
Data Base: Many standard data sets are available and can be modified

rapidly. Development of new, large scale data bases may take weeks, but more
time is required to gather acceptable/approved data than is needed to enter it
in the data base.

CPU time-per Cycle: Depends on size and complexity of case, but usually
runs 100's - 1000's of times faster than real (simulated) engagement time per
iteration.

Data Output Analysis: Automated analysis tools for statistical analysis and
generation of graphic outputs such as track charts, bar graphs/histograms,
color transparencies.

Freauency of Use: Used continuously at NUSC with several major studies
being processed simultaneously.

Users: Approximately 50 trained users at NUSC (and ::upporting contractors),
15 with more than 10 years experience. Frequent study sponsors include
NAVSEA, SPAWAR, OPNAV, OPTEVFOR and DOT&E.

Comments: Program is rigorously managed with documented software and
documentation standards, undergoes frequent independent reviews, both
internally and externally. Carefully documented, con0-inuouely compared to
at-sea data for validation purposes. Optimized for efficiency and
productivity on the NUSC Integrated Warfare Analysis Laboratory.
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TITLE: SIMFORCE., DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: U.S. ACDA, CACI Proprietary Model.

POINT OF CONTACT: Dr. Glen H. Johnson, U.S. ACDA, Operations/Analysis Group,
320 21st St. NW, Washington, DC 20451, (202) 647-4695.

PURPOSE: SIMFORCE is a static model of conventional force capability. It
allows quick analysis of force on force capability using weapon counts and
scoring schemes such as WEV/WUVs, OLI, or other measures. It accountG fir
terrain type, weather, usable terrain, and other factors that could affect the
force balance. It allows quick analysis of conventional arms control options
that focus on limiting the number of different weapon types.

DESCRIPTION:
Domain: Land Opoerations.

Span: Accommodate any theater. Data currently available for the European
Central Region.

Environment: Uses static scores by specified regions or frontal areas.

Force Composition: Joint and combined forces, Blue and Red.

Sco•e of Conflict: Conventional force evaluations only.

Mission Area: Conventional missions only.

Detail of Level of Processes and Entities: Ground Units are specified at
the regiment level. Regiments are assigned to sectors. Force on force scores
can then be computed by sectors or geographic region. These scores can be
output in tabular form or displayed in one of several graph types provided by
the model.

CONSTRUCTION:
Human Participation: Not required; not permitted.

Time Processina: Static.

Treatment of Randomness: Basically Deterministic.

Sidedness: Two-sided; symmetric.

LIMITATIONS: Does not account for forc•e balance after fighting begins.

INPUT: Unit TO&E, static scores for each weapon, regions, terrain data,
weather data, command structure, units, posture, and negotiation class.

OUTPUT: Tabular data and several types of graphs.

HARDWARE AND SOFTWARE;
Computer: 80386 PCs and SUN Workstations.
Storage: Approximately 5 megabytes.
Peripherals: Supports most printers and plotters.
Lanauage: Written in SIMSCRIPT.

SECURITY CLASSIFICATION: Unclassified without data.
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GENERAL DATA:

Data Base: Requires about 2 man days to input.

CPU tim.e per Cycle: 3 Seconds.

Data Output Analysis: PrLe'1ced in real time.

Frequency of Use: As required. Model used to generate rough counts of
force carability.

Users: U.S. ACDA, other DOD and CIA organizations have obtained the model
for evaluation.

0
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.TITL: SimMaster.

DATE IMPLEMENTED: 1987.

MODEL TYPE: N/A. SimMaster is not a single model. Inatead, it is a
simulation model development system for rapidly building all types of
discrete-event, as well as continuous, mtlitary simulation models. Both
"analysis" and "training and education" models can be built with SimMaster.

PROPONENT: United Technologies Corp., Advanced Systems Division.

POINT OF CONTACT: Dr. Ronald Painter (619-535-5693), United Technologies
Corporation, Advanced Systems Division, 10180 Telesis Ct., San Diego,
CA 92121; FAX: 619-535-5757.

PURPOSE: SimMaster is an object-oriented simulation environment that provides
the building-blocks to rapidly develop discrete-event simulation models of
military systems for a wide range of combat scenarios. It also has the
capability of producinq continuous and combined discrete/continuous
simulations. SimMastcr usee Simocript 11.5 with Simgraphics ab a base
simulation language. On top of this base, it has its own primitive simu?,ation
constructs consisting of objects, nodes, links, messages, and monitors.
SimMaster simulacion models are constructed from these object-oriented build-
blocks. SiiuM(ster's Radiation Monitor and Generic Transmitter/Re.eiver Node
provide built-in capabilities for representing the electromagnetic
environment. Its Motici Monitor and Intercept monitor provide built-in
capabilities that support a wide range of combat entity dynamics.

SimMaster can be used to develop simulations that support analysis, as well as
training and education. In its analysis support role, SimMaster models can
provide insight and supporting data for: 1) weapons systems development
alternatives, 2) weapons systems effectiveness issues, 3) force courses of
action assessment, 4) force mix assessment, 5) force effectiveness studies,
6) force resource planning, 7) combat doctrine development, 8) combat
strategies assessment, and 9) combat policy evaluation. In ite training and
education role, SimMaster models can be constructed to support skill
development, as well as supporting various types of exercises such as field
training.

DESCRIPTION:
Domain: SimMaster simulation models can be built to represent a wide

variety of physical and abstract space, including land, sea, air, space, a
combination of the previously mentioned dcmains, rr soma abstract domain.

Span: The scale of SimMaster models can range from global, theater,
regional, local, to individual, or any combination thereof.

Environment: Environmental factors such as weather, sea states, terrain,
time-of-day, and elect om ;gnetic radiation can be accommodated in SimMaster
simulations. SimMaster's Radiation Monitor and Generic Transmitter/Receiver
Mode provide built-in capabilities for representing the electromagnetic
environment.

Force Composition: The mix of forces that can be represented in SimMaster
simulations includec any combination of element, component, joint, or cozuninad
forces.

Scope of Conflict: SimMaster's building-blocks can be used to develop
combat models, including both red and blue players, for conventional,
unconventional, chemical, biological, nuclear, special, and rear.-area waLf are
types.
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Mission Area: SimMaster models can support any recognized combinations of

weapons and procedures used to accomplish specific objectives such as sea
control, close-air-support, airlift, command and control, and indirectartillery.

Level of Detail of Processes and Entities: SimMaster building-blocks can
accommodate both highly arrogated, as well as highly detailed models, or model
components, of real-world entitles and processes.

CONSTRUCTION.
Human Participation: The SimMaster modeling environmont includes the User

Interface Monitor. This SimMaster building-bloack fa-il.itates a wide range of
user interaction with various stages of the Finiulation. Its use is not
required. SimMaster simulations can be setup to run without any human
participation. Uut if desired, human participation can be readily
accommodated iii a SimMaster simulation.

Time Prncessing: SimMaster models are properly characterized as being
message driven thacause the actions in the simulation are primarily based on
the message tra.:fic among SimMaster's object-oriented node constructs. When
SimMaster building blocks are translated to their Simscript 11.5 equivalent,
then the simulations can be viewed as process or event-stepped.

Treatment of Randomness: SixuMaster supports both determinist and stochastic
simulations. Built-in capabilities facilitate stochastic simulations. These
capabilities include pseudo-random numbers, several common distributions, as
well as statistical analysis ails.

Sidedness: SimMaster buil.ding-blocks can be used to construct both
one-sided and multi-sided simulations that can be either symmetrical or
asymmetrical (combinations of reactive and/or nonreactive sides).

LIMITATIONS: SimMaster uses Simscript 11.5 as a base, general purpose,
simulation language. SimMaster thereby inherits all the benefits and limits
of Simscript.

PLANdED IMPFOVtEMENTS AND MODIFICATIONSi SimMaster is a mature and well
documented discrete-event simulation development system. There is an active
research and deve2opment program to continue to enhance SiLnMaster's generic
simulation development capabilities as well as to add specific military
modeling capabilities, such as a generic track-while-scan capability.

INPUT: Standard and user-defined data bases which include RCS data, terrain
data, types data, user data, Pk data, aero data, and road data.

OUTPUT: Outputs are typically collected in files (data bases such as object-
state data and statistical data) which are used for postprocessing data
analysis. Run-time output can also be viewed on text or graphics monitors, or
be redirected to a printer.

HkRDWARE AND SOFTWitRE:
Co_.ter: SimMaster can be operated from any Simscript 11.5 supported

platform. This includes main-frames (IBM, etc),
minicomputers (VAX/VMS, etc.), UNIX workstations, DOS and
OS/2 PCs, and UNIX Macs.

jtora~qe: SimMaster's common building-block software requires just
under 2MBs of storage. Additional storage depends on the
size of the simulation being built. Typical additions range
from 2 to 5 MBs.

Peripherals: Depending on the mode of operation, required peripherals
include a keyboard, a text and/or graphics monitor, and a
printer. S-42



La_•_•r._e: Sia.script 11.5 with Simgraphics; SimMaster's own simulation
building-blocks consisting of generic nodes, the framework,
the monitors, data bases, and support routines .

Documentrtion: Extensively documented; documentation guidelines specify
sets of documents to be produced for each SimMaster
simulation model.

SECURITY CLA2 IFICATION: SimMaster's common software building blocks are
unclassified; need for anything other than an unclassified r.ting would be
data driven.

GENERAL DATA:
Data Base: The time needed to prepare the data bases for SimMaster

simulation model depends on the complexity of tebq model. Generally, data
bases for simýle models can be prepared in a t _ne range of from 30 minutes to
2 hours. Complex simulation data uetup might take as many as 6 hours.

CPU time per Cvcle: Depends on the complexity of the particular SimMaster
model. Fast-time siriple models may run in less than 5 minutes. Complex
models could run fov' 72 hours or wore.

DptaOutui Anal"sisp Built-.in facilities, including graphics animation,
aro. availuble to aid output analysis. Actual time spent depends on the
cv,.•'•.exity of the nodel. Output analysis for most mo4e!.s wili fall inLo a
time range of between 30 minutes to 8 hours.

users: SirMaster simulation models have been built for Navy, Army, and Air
,T'orce,ý applications. -±'hese models include 1) advanced Helicopter (LH)
s..mulationg, 2) simulations for the Canadian Tribal Frigate Modernization
Program, 5) %fide weapon systems simulations, 4) simulations -or Theater
Missile Defense Architecture Studies, and 5) simulations for a Millimeter Wave
hissile -ogram.

Comm'-.nts. -imMaster is kept under strict configuration control using
W Apollo's Domain Software Engineering Environment (DSEE) automated

;-'nfiguration control tool. Changes (corrections, upgrades, etc.) to
.mMascer must be approved by the SimMaster Configuration Control Board.
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TITLE: SINBAC - Systems for Integrated Nuclear Battle Analysis Calculus.. DATE IMPLEMENTED: 1985.

MODEL TYPE: Strategic nuclear analysis.

PROPONENT: Force Structure, Resource, and Assessment Directorate (J-8),
The Joint Staff, The Pentagon, Room ID937, Washington, DC 20318-8000.

POINT OF CONTACT: Mr. Dale Peters, (703) 695-0859, AV 225-0859.

PURPOSE: SINSAC develops RISOP or other detailed nuclear war plans.

DESCRIPTION:
Domain: Land, sea, air, and space.

Span: Global.

Environment: Geographic coordinates, broad country outlines.

Force Composition: Missile silos, mobile launcher, SSBN, SSN, and bomber.

scope of Conflict: Nuclear.

Mission Area: Strategic forces, intermediate nuclear forces.

Level of Detail of Processes and Entities: Individual nuclear weapons;
i.e., each missile RV, SLCM, SRAM, ALCM, and bomb, with their sorties (bomber
routes and missile footprints). Timing to the second. Targets are individual
installations.

CONSTRUCTION:
Human Participation: Required for decisions as plan is built.

Time Procesoing: Plan is static.

Treatment of Randomness: Plan is deterministic, using expected value.

Sidedness: Two-sided. Plan is asymmetric with one side nonreactive.

LIMITATIONS: Does not modsl detailed refueling or air defense penetration.

PLANNED IMPROVEMENTS AiND -ODIFICATIONS: Improved user interface, interactive
graphics, and relational data base.

INPUT: Detailed weapon orders of battle and characteristics; detailed target
bases; and controls over the allncation.

OUTPUT: Hardcopy reports and magnetic tapes summarizing data and results such
as damage expectancy, attack timing, residual weapons, and casualties.

HARDWARE AND SOFTWARE:
Computer: VAX 8700 (VMS).
Storage: Extensive (ish storage needed, covers multiple drives.
Peripherals: VT-100-type terminals, printer.
Language: VAX FORTRAN, DEC FMS, and DATATRIEVE.
Documentation: Data base, user's, and maintenance manuals.

SECURITY CLASSIFICATION: Model itself is unclassified.
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GENERAL DATA:

Data Base: RISOP 6 months.

CPU time Per Cycle: RISOP 500 hours.

Data Output Analysis: RISOP 2 months.

Frequency of User Annual cycle/continuous use for studies.

Users: J-8.

Comments: hodel has been stripped of former SIOP/RISOP wargaming module.
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TITLE: SITAP - Simulation for Transportation Analysis and Planning.

O DATE IMPLEMENTED: 1968.

$ODEL TYPE: Analysis.

PROPONENT: Logistics Directorate, The Joint Staff, The Pentagon, Washington,
DC.

POINT OF CONTACT: Nancy Hardy, (703) 694-8026, AV 224-8026.

PURPOSE: SITAP provides the user with an insight into the operational
behavior of a given inter/intratheater transportation system through
simulation modeling.

DESCRIPTION:
Domain: Land, air, and sea.

Span: Accommodates any theater depending on data base.

Environment: N/A.

Force Composition: Joint ar-d combined forces.

Scope of Conflict: Conventional.

Mission Area: Conventional mission.

Level of Detail of Processes and Entities: Individual aircraft and ships.

CONSTRUCTION:
Human Participation: Not Permitted.

Time Processng: Dynamic, time-step and event-step.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONQ : Scenario needs to be generated by hand; necessary data not
always ava.labl3.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Structure code.

INPUT: MORSA Data Base System produces movement requirements from OPLAN
TPFDDs and JPAM data bases.

OUTPUT: Provides detailed reports on simulation activity and produces tabular
reports and graphic displays.

HARDWARE AND SOFTWARE:
Computer: Runs on the VAX under VMS and the IBM under TSO.
Storaae: 75 MB.
Peripherals: Minimum requirements: one printer and one terminal.
Language: FORTRAN.
Documentation: SITAP manual.

SECURITY CLASSIFICATION: Model ii unclassified, but data bases are often
ciassified.
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GENERAL DATA:

Data Base: 5 to 10 days.

CPU time per Cycle: Size dependent (from 5 to 40 minutes of CPU time).

Data Output Analysis: Graphic displays and tabular reports produced by
postprocessor aid in analysis.

Frecruency of Use: N/A.

Users: NATO, SHAPE, Naval War College, Australian Ministry of Defense, and
EUCOM.

Commentsi N/A.
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TITLE: SLAM - Ship Level Analysis Model.. DATE IMPLEMENTED: February 1990.

PROPONENT: Naval Surface Warfare Center (NAVSWC).

POINT OF CONTACT: R. Halbedl (301) 394-1927.

PURPOSE: SLAM is a derivative of the Ship Combat Systems Simulation (SCSS).
SLAM's primary use is to measure combat systems self-defense effectiveness
based on missile/threat & weapon system characteristics. Current or proposed
weapon systems can be integrated (network style) into existing systems to
determine improvements in combat system performance.

DESCRIPTION:

Domain: Point defense air/sea.

Span: Individual ship systems.

Environment: Ocean-wind, sea state, wave peak period, temperature.

Force Competition: Single ship and individual weapon system components.

Scope of Conflict: Conventional weapons.

Mission Area• Anti-Air Warfare used in self-defense

Level of Detail of Processes and Entities: The ship's combat system is
treated as an information-flow network so that individual compon^nts may be
studied in context of informaticn received, information processed (and
delayed), and information used. A typical SLAM network can be represented by
a link/node diagram. The nodes are elements of a ship combat system, such as
a fire control radar, weapon launcher, or scheduling computer. These nodes
linked together make up the combat syatem. Using this network simulation,
threats, such as missiles and aircraft, can be deployed again~.t the combat
system to measure features, such as response time, strong and weak areas of
radar coverage, launched weapon performance, integration efficiency, etc.

CONSTRUCTION:
Human Participation: Not required, but the model is interruptable to check

modeled systems/values during a real time run.

Time Processing: Dynamic modeling with events driven by time as well as
other events.

Treatment of Randomness: Stochastic modeling with some processes using

direct computation and other functions using Monte Carlo.

Sidedness: N/A.

LIMITATIONS: No treatment of Antisurface (ASUW) or Antijubsuriace (ASW)
warfare areas; no force level analysis capabilities; not C31 integration; no
electromagnetic interference modeling.

PLANNED IMPPIVEMENTS AND MODIFICATIONS: None.

INPUTz Scenario development takes as input environment data and
characteristics for missiles, launchers, computers, operators, radars, such as
range. frequency, speed, envelopes, channels, seeker characteristics, flight
profi.le, reaction times, etc., as applicable to each element modeled.
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OUTPUT: SLAM produces output files or event data f'.r missile nnsitions,
equipment events (such as firm track, weapon desijnation, radar blips, fire
messages, break engage messages, etc., in text f.7 nat. Also, output files are
produced in SQL data base format for subsequent clarying capabilities.
Interactively, the user can see SLAM run using L graphical user interface
where missiles, ships, data screens are presented as a scenario runs.
Graphical pictures are associated with real wo:. '*1 ele.nents modeled and
computer values can be seen changing as the sc't; o iins. The user can zo~om
into areas on the screen where action is takinw i ace as well as see
graphically missile flight profiles and seekerý. q•layed.

HaRDWARE AND. SOFTWARE:
Computer: SUN workstations using UNIX '.;.ti Cpenlook or SUN View.

Source code is portable to .-.- 41stem that uses
SIMSCRIPT 11.5 and SIMGRAPHl'..

Storage: 1 gigabyte external hard dri:: rnetworked with SUN
workstation.

Peripherals: One SUN workstation with graj:ic. capabilities. A
workstation hard disk and at least 16 megabytes of internal
RAM is recommended for speed.

Language: SIMSCRIPT II.5, SIMGRAPHICS.
Documentation: Documentation is kept for modeled equipment and format. No

documentation exists on graphics development.

SECURITY CLaSSIFICATI3N: Unclassified, but data bases are often classifie6.

GENERAL DATAt
Data Base: A single scenario car. take frov one to three days to specify

depending on existing data and number/pieces ,,f equipment involved.

CPU ti~e prCycle: Dependent on scenario detail and processes involved.
Typical AAW scenarios take from two to ten minutes to run per iteration.

Data Output Analysis: Done via SQL output files for high level of detail.
Low level output f4.le is used to focus on particular e.ents with a scenario.

Pr gguencv of Use: Used on two to three major analysis projects per year.

Users: Naval Surface Warfare Center (NAVSWC) and the Weapons Systems
Research Laboratory (NSW, Australia). The earlier version, Ship Combat System
Simulation (SCSS) exists at Naval Ocean System Center, Naval Weapons Center.

CommentR: None.

S-50



TITLE: SLIC - Simulated Low Intensity Conflict.

DATE IMPLEMENTED: December 1990.

MODEL TYPE: Training and Ec, .-ation

PROPONENT: Air Force Wargaming Center (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, AUCADRE/WGO, Maxwell AFB, 36112-5532,
DSN 493-6618, Commercial (%05) 953-6618.

PURPOSE: The SLIC model is a training and educational tool used to provide
participants with some experience in the insurgency/counterinsurgency
environment of a typical host nation. It is designed as a tool for students
who want to apply concepts and principles learned in a core low-intensity
conflict (LIC) phase. of the school's curriculum.

"IESCRIPTION:
,jomapia: Game board/map using counters, markers, and various political and

mailitary status tL.acks. Computer is used to speed and simplify the
adjudi-ation process of the exercise.

Sa•_• Local area low-intensity conflict.

Environmnt: Current implementation is for the country of Nicaragua. It
portrays the Somoza-Sandinista conflict.

Force Comvosition; Government forces versus rebel forces. Military may or
may not be used.

Scope of ConfliCt Low-intensity conflict.

Mission Area: Teams formulate a campaign plan based on curriculum
instruction and the internal Osfense and development strategy outlined in
FN1 100-.20/AFP 3-20, Military Operations in Low-Intensity Conflict. The
campaign plan focuses on LIC from the viewpoint cf a campaign for control of
an entire country.

Level of Petailof Proqesses and Entities: Participants make decisions
concerning both the political and military aspects of LIC, primarily at the
military and operational strategy level. Teams direct the develo:7nent and
employment of resources as diverse as poj.tical activists, armored battalions,
political fronts, heavy infantry, intelligence assets, an. economic aid.

CONSTRUCTION:

Human Participation: Required for decisions.

Time Responses: Static.

Treatment of Rand~mness; Stochastic, Monte Carlo.

Sidedness: Two•-sided, asymmetric, both sides reactive.

LIMITATIONS: This model is very limited in scope. See Functional Description
(FD) for further details.

PLANN4ED IMPROVEME.IrS AND MODIFICATIONS: None as of early 1991.
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INPUT: SLIC is not designed to directly interface with the student. Rather,
the Faculty Instructor (FI) normally operates the computer and makes all
inputs and receives all outputs. The FI creates the wargame by inputting
starting values for the game scenario. The F1 then has the option to load a
new game based on these inpi ts or reload values saved at some point during
game execution. Student players then decide what adjustments to make to
political and military status tracks, flags, and values. The FI then entars
these values int- the proper input screens.

OUTPUT: SLIC communicates all outputs on the display screen. After the FI
enters the starting values, SLIC maintains and adjusts the political and
military values in accordance with the game rules of adjudication (see
Appendix B of the FD). Results are displayed when appropriate. FIs and
students can view the current values of political and military status tracks
at any time throughout exercise play by requesting this particular display.

HA~DWARE2I _D SOFTWARE:
Comu)Uee (0&1: IBM-compatible MS-DOS machine with floppy and hard-disk

drive storage, 640 kilobytes random access memory, removable
Bernoulli drive, and a CGA color monitor.

Storage: Requires 130 kilobytes for executable and 500 Kilobytes for
disk work space.

Peripherals: CGA color monitor.
Language: Turbo Pascal 5.5.
Documentation: Functional Description, User Specification, User Manual,

Maintenance Manual, and Rule Book.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Requires about 60 Kilobytes.

CPU time per Cycle: Not applicable.

Data Output Analysis: Includes a developer test mode to view dice rolls.

Freguencv of Use: One to two times per year.

Users: Air Command and Staff College.

Comments: Managed through the review and configuration control board at the
AFWC.
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TITLE: SNAP - Strategic Nuolear Attack Planning.

DATE IMPLEMENTED: 1977.

MODEL TYPE: Analysis.

PR PQ0iýEj__N: Strategic Systems Analysis Branch (C314), DSSO, DISA,
The Pentagon, Washington, DC 20318-7010.

POINT OF CONTACT: Dr. Dan Wu and Mr. Khoa Nguyen, (703) 695-0025,
AV 225-0025.

PURPOSE: SNAP was developed to assist military planners in solving problems
involving a strategic nuclear attack plan on potential enemy resources. The
number and allocations of the DGZs of the allocated weapons are determined by
user-specified parameters. The allocation technique, which uses military
judgment and experience for the selection of weapons, targets, and allocation
parameters, provides considerable flexibility to the user of the system.

DESCRIPTION:

Domain: Up to 80 nuclear weapons systems from up to 80 launch areas.

Span: Single-siaed strategic or theater nuclear level.

Environment: Prompt nuclear blast effect.

Force Composition: RED offensive threat and BLUE target base (or vice
versa).

Scope of Conflict: Strategic offensive nuclear exchange analysis.

Mission Area: Strategic conflict.

Level of Detail of Processes and Entities: SNAP is capable of allocating a

given mixed weapon arsenal with or without range restrictions to a given
target data base of the strategic or theater nuclear level. The model
fulfills planning restrictions and requirements such as heights of burst
(fallout free, specified, optimal), minimum kill per weapon, number of weapons
per DGZ, population avoidance restrictions, and cross targeting of time-phased
attacks using circular or polygon range constraints.

CONSTRUCTION:
Human Participation: SNAP can accept military judgment and experiencu in

the selection of objectives, weapons, and targets. The planner may change
these inputs to the system as the results of previous selections for an attack
plan are assessed.

Time Processing: Static allocation of weapons to targets over time.

Treatment of Randomness: Not directly used (a damage expectancy model).

Sidedness: One-sided.

LIMITATIONS.: Model measures prompt blast effects only. Code is not well
documented.

PLANNED IMPROVEMENTS AND MODIFICATIONS: SNAP is undergoing anhancement
through DSSO. The mode is being enhanced, modified, and recoded. The
improved SNAP will be renamed N-SNAP. Estimated delivery of N-SNAP is
November 1989.
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INPUT: JRAD (336-character) target data base and user-supplied weapon,
launcher, and wave-by-wave scenario files.

OUTPUT: Several dozen reports including DGZ/strike file, cumulative weapon
report, and target category report. Graphics reports include bar and pie
charts and maps.

HARDWARE AND SOFTWARE:
Computer: VAX (11/780 or compatible) with VMS 4.0.
Storage: 700 blocks to store executable image; 300 blocks data files;

30 million bytes virtual memory (60,000 pages).
Perinherals: VT 200 Tektronics terminals; line/laser printer for report

review.
Lanauaae: 40,000 lines FORTRAN, DISSPLA, DCL.
Documentation: User's guide.

SECURITY CLASSIFICATION: Unclassified without input data; secret with input
data.

GENERAL DATA:
Data Base: Currently supported by user-generated flat files. Separate

effort underway to support the files with INGRES data base calls.

CPU time Per Cycle: 10-30 minutes (depending on size of target base).

Data Output Analysis: N/A.

Freauencv of Use: Used daily.

Users: The Joint Staff/J-8 until delivery of N-SNAP in November 1989.

Comments; None.
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TITLE: SODSIM - Strategic Offense/Defense Simulation.

. DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: Strategic Defense Initiative Organization (SDIO), The Pentagon,
Washington, DC 20301-7100.

POINT OF CONTACT: MAJ Frank Maressa, 1'/031 693-1608.

PURPOSE: SODSIM is a research and evaluaticn model developed to provide
maximum flexibility and growth potential for analyzing the end-to-and
interactions of force exchanges involving RED and BLUE offensive and defensive
forces. SODSIM uses inputs representing RED and BLUE offensive and defensive
weapon system characteristics to !,-iclude multi-tiered space-based systems,
probes, and airborne platforms. Attack timiig, battle management, firing
doctrine, and communications options among defense elements can be specified.

SODSIM handles RED and BLUE multi-wave attacks to include targeting offenses
and defenses on both sidez. The simulation creates a trajectory for each
individual attacker and does not aggregate threat objects intu threat tubes.
There can be at least one action subroutine for each defender and attacker
combination.

DESCRIPTION:
Domain: Land, air, space, undersea, and any combinations of these domains.

Span: Full spectrum from individual to global offensive and defensive force
elements.

Environment: Time of day as determined by sun's position during scenario.

Force Composition: RED and BLUE strategic offensive and defensive forces.

Scope of Conflict: Strategic nuclear exchange.

Mission Area: Strategic nuclear exchange.

Level of Detail of Processes and Entities: Individual attackers and
individual defenders.

CONSTRUCTION:
Human Participation: Required for preparation of input data and decisions

related to weapon system operational concepts.

Time ProcessinQ: Dynamic, discrete, event-driven, time-oriented sinmulation.

Treatment of Randomness: Stochastic treatment of all events based on input
probabilities or direct computation of probabilities.

Sidedness: Two-sided, asymmetric, reactive.

LIMITATIONS: Does not model sea warfare.

PLANNED IMPROVEMENTS AND MODiIFICATIONS: The simulator design will accommodate
air-breathing attackers and dLfenderu, and work is being planned to integrate
RED and BLUE air-breathing offensive and defensive forces into the simulation.

INPUT: RED and BLUE attack scenarios, weapon system operational performance
parameters, and battle management/C3 concepts.
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OUTPUT: Raw and statistically analyzed data.

HARDWARE AND SOFTWARE:
Computer: Cray 1, Cray XMP, Cray 2, PC-AT, VAX.
Storage: 5 to 500 MB depending on size of scenario.
Peripherals: Video terminal, printer, or both.
Lancsuaae: FORTRAN 77.
Documentation: SODSIM User's Manual and SODSIM Technical Reference Manual1.

SECURITY CLASSIFICATION: Source code is unclassified.

GENERAL DATA:
Data Base: One-half to two days required for initial preparation.

CPU time per Cycle: Less than one hour for very large scenario.

Data Output Analysis: Postprocessor available in utilities library to
augment statistics normally available from a run.

Freau2ncy of Use: Daily use,

Users: Riverside Research Institute, Los Alamos National Laboratory, the
Joint Staff, and Blime, Incorporated.

Commentff: Questions concerning 3ODSIM should be referred to Blime,
Incorporated, 1600 Duke Street, Suite 430, Alexandria, VA 22314;
(703) 549'-5787.

0
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TITLE: SOJ - Stand-Off Jamming.. DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: Studies and Analysis Directorate, The Air Force Blectronic Warfare
Center, ESC, San Antonio, TX 78243-5000.

POINT OF CONTACT: Rick Salinas or Ted Trakas, (512) 925-2391, AV 945-2391.

PURPOSE: Evaluate the ECM effectiveness of a stand-off jammer screening a
penetrating aircraft against ground-based radars.

DESCRIPTION:

Domain: Land and air.

Span: Individual scenario.

Environment: Optimum environmental conditions.

Force Composition: N/A (a single SOJ against a single threat radar).

Scope of Conflict: Conventional (RED, BLUE, GRAY).

Mission Area: Threat radar suppression.

Level of Detail of Processes and Entities: The model calculates the radar
detection range of a penetrator with no ECM from the SOJ. Then it computes
the jammer burn-through range (i.e., the range from the threat where jamming
is no longer effective). The model is based on the fundamental range and
burn-through equations from radar theory and incorporates a smootb, round
earth: line-of-sight concept.

CONSTRUCTION:

Human Participation: Required for processing (data input).

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Atmospheric attenuation, ground u.utter, multi-path, ground
reflection and terrain masking are not included.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPUT: Scenario, aircraft, jammer, and threat data bases.

OUTPUT: Produces a computer screen display and a printout of the results.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with a VMS operating

syetem.
Storage: Approximately 62,000 blo7ks (31 megabytes) of memory is

required for the executable code and the data bases.
Peripherals: A Tektrcnix 4200 series (graphics) terminal and a Tektronix

4692 series color graphics copier.
Language: FORTRAN 77.
Documentation: None.
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SECURITY CIASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: The parametric data used ii, all of the data bases is obtained

from our unit's electronic combat data library. The library receives its
information from national assets as well as from testing facilities.

CPU time per Cycle: 1-2 minutes.

Data Output Analysis: The output analysis is based on a single percent area
coverage numoer. A dual purpose envelope illustrates radar detection and
burn-through range is displayed graphically upon request. The model begins
each simulation with the first point of penetrator detection at 0 degrees
bearing from the radar site. The model then steps the penetrator radially
towards the radar in 1 kilometer increments until burn-through is achieved.
This procedure is then repeated for the next 359 degrees around the radar si.te
in 1 degree increments. The final number reflects the percent reduction in
detection area achieved by jamming. The computer model compales the radar
area of coverage before and after jamming.

Frequency of Use: Several times a year depending on tasking requirements.

Users: AFEWC/SATR.

Comments: None.
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TITLEi SOMIC Special Operations mission Integration Capability.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis,

PROPONENT: Simulations and Gaming Division, SOJ7-S, HQ USSOCOM, MacDill AFB,
FL 33608-6001.

POINT OF CONTACT: Ms. Jackie Spencer, AV 968-4906, Commercial (813) 830-4906.

PUREOSE: SOMIC is designed to serve as both zn operations support and a force
capability tool. It is a windows application used for planning Special
Operations Forces (SOF) actionp and managing and allocating resources at the
command level. It specifically assists a Special Operations planner in
manually allocating and automatically tracking resources. The tool provides
the following capabilities: target evaluation and selection, mission
definition, manual allocation of teams and transport, tracking of resources,
notification of infeasible missions and automated calculation of probabilities
of success of mission and survival of team.

DESCRIPTION:
Domain: The operating area is defined by the user and includes land, sea,

and air.

Span: Designed to manage theater level SOF assets down to individual teams
applicable to any theater of operations.

Environment: Using a network of nodes and links, the system takes into
account type of weather, local hostile population, communication intercept
capability of enemy, location of enemy forces and terrain type. Movement
rates are adjusted for type of terrain. The maps are 111DBII vector shore line
maps for display purposes.

Force Composition: Joint and Combined, Blue and Red.

Scope of conflict: Conventional warfare from low-intensity to high-
intensity conflict using a broad range of conventional weapons including
anti-a3r, anti-armor, etc. Special emphasis on unconventLonal, special and
rear-area operations.

Miesion Area: For the purposes of this model, the following mission areas
are defined. Direct action missions include interception of enemy forces,
destruction of strategic facilities and interdiction of lines of communication
including movement routes and checkpoints. Special. reconnaissance missions
are information gathering missions. Unconventional warfare missions are
primarily for training allied forces. Variations of these missions may also
be used.

Level of Detail of Processes and Entities: Models SOF teams, targets,
transport, lines of communication, and enemy locations. Using mission
templates, model allows manual allocation of teams and transport to targets,
missions and resupply. Probabilities of mission success and team survival dre
calculated. Ground attrition is based on the Analytic Hierarchy Prucess
includIng the use of pairwise comparisons, using Lanchester ;--,)efficients. Air
attrition is based on Karr process with Lanchester coefficients. Graphical
representation of lines of conuaunication network -4a shown on vector shoreline
maps.
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CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Dynamic, time-stepped, event-driven.

Treatment of Randomness: Ground attrition deterministically based on biased
exponential implementation of Lanchester coefficients.

, Sidedness: Two-sided, asymmetrical. On ground, both sides are reactive.
Blue air is nonreactive.

LIMITATIONS: Data preparation is extensivG and a SOF planning background is
required to fully utilize model capabilities.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Fine tuning of movement rates and
transport types is being conducted. Zystem needs to be able to distinguish
terrain elevations for mission planning purposes. This capability will
probably be incorporated from some other existing tool. Postprocessor and
event analysis may be enhanced in future versions to provide planner with more
than one version of planned assignments that may be compared and analyzed.
Automated data base interface may be included to eliminate extensive data
entry and reduce input time. Force and target data could then be
automatically loaded into the system via manual input.

INPUT: Requires input of force data, weapons data, transport data,
intelligence data and geographic information. All data is entered manually
through data entry screen except for graphics display which comea from a
resident standard data base.

OUTPUT: Displays information in spreadsheet reports indicating transportation
assets available and land and sea team assignments. Lines of communication
(LOC) network displayed on operational maps.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a SUN Sparcstation 1+ with UNIX operating

system.
Storage: 150,000 kilobytes for code and libraries (does not include

data storage).
Peripherals: Minimum requiremento: 1 color printer, I graphics suite,

1 SUN Sparcstation 1+.
Language: '"C", ?AOTIF, OpenWindows.
Documentation: Extensively documented with 5 published manuals, including

documentation describing the mathematical methodology used
by the model.

SECURITY CLASSIFICATION: Unclassified, but data bases are often classified.

GENERAL DATA:
Data Base: Population of large data bases can take several man-weeks.

CP!T time .er Cycle: N/A.

Data Output Analysis: Graphic displays of lines of communication (LOC)
network and tabular spreadsheet reports of available transportation assets and
land and sea team assignments to missions.

Freguency of Use: As required.

Users: USSOCOM, USASOC, AFSOC, NAVSPECWARCOM, and theater Special
Operations Commands.
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Comnment"B: Managed through a configuration control board made up of
representatives of all users. Continually upgraded based on priorities
established by the configuration control board.
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TITLE: SOTACA - State of the Art Contingency Analysis.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: Joint Warfare Center, Hurlburt Field, FL 32544.

POINT OF CONTACT: Joint Warfare Center, (904) 844-0926, AV 579-6926.

PURPOSE: SOTACA is an operations support tool (decision aid) used in the
time-sensitive planning process by planners of the unified and specified
commands to quickly analyze and compare alternative zourses of action. The
planner can assess feasibility, suitability, acceptability and completeness of
the varied courses of action using factors such as force attrition, movement
rate to an objective area or in accomplishing the mission, and fuel and
ammunition expenditures as measures of effectiveness.

DESCRIPTION:
Domain: The operating area is defined by the user.

Span: Can be scaled for global, theater, regional, local, or individual
applications.

Environment: Using a network of nodes and links, the user sets mobility and
terrain parameters to define the operating environment.

Force Composition: Any mix of forces can be portrayed by the model,
including combined forces, joint forces, or septrate component forces.

Scoveof Conflict: Any category of weapon or weapon types for friendly and
enemy forces can be considered, inc: ina conventional, chemical-biological-
nuclear, special, rear-area, and politicai.

Mission Area: Any combination of weapons or procedures mission can be
modeled.

Level of Detail of Processes and Entities: Entity: The lowest entity
modeled may be a single warrior, weapon, or task force. Processes:
Confrontation between opposing forces affects the defined entities that are
assigned specific attributes and missions.

CONSTRUCTION:
Human Participation: Interactive with human participation required for

decisions and processes.

Time Processing: Dynamic, time-step.

Treatment of Randomness: The model is basically deterministic.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Because SOTACA is a first cut, low-resolution model, the level
of detail provides ek:tremely rough calculations for the measures of
effectiveness, whit.i limits course of action assessment to comparative
analysis techniques., In addition, entity (weapon) attributes, such as power
or vulnerability, are defined by relative comparisons based on user experience
or user-known limitations of the entity, not necessarily by quantifiable
characteristics, such as rate of fire, kill probabilities, or other
engineering specificati.ns. Confzontations or conflict between opposing
forces occurs only at the user defined nodes of the generated network, a
limitation that can be overcome by various gaming techniques.
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PLANNED IMPROVEMENTS AND MODIFICATIONSi The above noted limitations are
subjects of continued research to improve the current model.

INPUT: The user enters a listing of the available forces, organizes those
forces into employable task forces, defines their power and vulnerability
attributes, establishes logistic factors, defines the operating area, and
defines the emnployment plan of all forces in the operating area.

OUTPUT: Computer printouts or screen displays that contain raw data of force
attrition, ammunition and fuel usage, time elapsed, unit locations, and other
data used for analysis.

HARDWARE AND SOFTWARE:
Computer: VAX 11-780, 8600/8700, or MicroVAX with Tektronics VT100 or

4107/4109/4207/4209 terminal.
Storage: Minimum storage required (WITHOUT DATA) is 120,000 dLsk

blocks (512 bytes/block).
Peripherals: A printer for hardcopy outputs is required.
Lanquaget The model is designed in FORTRAN.
Documentation: A user's manual for the current version is available as well

as documentation describing the mathematical methodology
used by the model.

SECURITY CLASSIFICATION: Unclassified, but the user data base is classified.

GENERAL DATA:
Data Base: 48 hours or less.

CPU time ter Cycle: 8 houro of real time can be replicated by the model in
3 seconds of CPU time.

Data Output Analysis: Several hours.

Freguency of Use: As required.

Users: CINCa of unified and specified commands.

Comments: Times stated for data base input and data output analysis are
entirely dependent on level of detail and quantity of data. SOTACA has been
designed to compare multiple courses of action to determine differences
between different employment schemes. This allows a planning staff to
consider various options in determining the most effective employment strategy
of assigned forces.
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TITLE: SpaceCEM - Space Communications Effectiveness Model.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis.

PROPONENT: Air Force Electronic Warfare Center (AFEWC)/SAZ, Special Studies
Division, Kelly AFB, TX 78243-5000.

POINT OF CONTACT: Lt Col James H. Johnson, DSN 969-2296,
Commercial (512) 977-2296.

PURPOSE: SpaceCEM is used to analyze the performance of satellite
communication systems by looking at the effects of jamming (ground, air, or
space based), rain, terrain, and nuclear scintillation caused by single or
multi-burst scenarios. Through data base input, specific ground sites,
satellites, and jammer location3 can be selected for analysis. Parametric
data for each ground terminal and satellite, connectivity, communication
rates, and simulation event times furthe•.' define the analysis setup.

DESCRIPTION:
Domain: Space.

Span: Dependent upon data base input. Focus can vary from global, through
regional areas, down to specific locations.

Environment: Terrain relief, weather, and nuclear r.isturbed environments
are taken into account.

Force Composition: Red and Blue forces can be mlodeled. Dependent upon data
base input.

Scope of Conflict: Only high altitude nuclear weapon effects on
communication links are incorporated.

Mission Area: Dependent upon data base input.

Level of Detail of Processes and Entities: Lowest entity modeled is a
specific satellite or ground terminal system. Processes that will affect
entities are movement of ground terminals (air, sea, or mobile land based)
satellite orbits, communications link connectivity, as well as link outages
caused by terrain obscura, weather margins beinu exceeded, jamming, equipment
outages, and nuclear scintillation.

CONSTRUCTION:
Human Participation: Required for processes and initial setup of each

analysis. Model is not interactive.

Time Processing: Dynamic, time and event driven. Nuclear environment must

be developed before being incorporated into SpaceCEM analyris.

Treatment of Randomness: Deterministic.

Sidedness: One-sided. Only one operator at a time for each.

LIMITATIONS: Does not model detailed network communications systems or
complex satellite transponderi'antenna subsystems. Not portable. Requires
ORACLE data base and Evans & Sutherland graphics terminal.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Rehosting to 80386 personal computer,
Sun workstations, and C programming language in progress.
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INPUT: Keyboard or direct reading of data base files.

OUTPUT: Graphic display with printouts of specified conumunication link
parameters at predetermined intervals.

HARDWARE AND SOFTWAPE:
Computer: Designed to run on a VAX computer with VMS operating system,

ORACLE data base.
Storage: Evans & Sutherland Graphics terminal.
Language: Program written in FORTRAN and Evans & Sutherland Graphics

Language.

SECURITY CLASSIFICATION: Unclassified, w'.thout data bases.

GENERAL DATA:
Data Base: Time to populate data base for a specific analysis depends upon

size and availability of accurate satellite, ground station, and data link
parameters.

CPU time per Cycle: Dependent upon data base input, but usually requires
only several hourq of CPU time.

Data Output Analysis: Graphical display of events on globe And flat map
projections. Hardcopy of raw data.

Frequency of Use: Several time a year, depending upon tasking.

Users Air Force Electronic Warfare Center (AFEWC).

Comments: Nuclear environment is developed by Defense Nuclear Agency (DNA)
approved SCENARIO engineering model. SCENARIO requires several days of VAX
computer CPU time and output files are enormous. 5
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TITLE: SPAM - Self-Protection Analysis Model.

DATE IMPLEMENTED: 1980.

MODEL TYPE: Analysis.

PROPONENT: Concepts Analysis Division, System Engineering Lab, Georgia Tech
Research Institute, Georgia Institute of Technology, Atlanta, GA 30332.

POINT OF CONTACT: W.E. Sears III, (404) 894-3592.

PURPOSE: SPAM is a research and evaluation tool used to predict the
effectiveness of a single threat weapon system against up to two target
aircraft employing ECM.

DESCRIPTION:
Domain: Surface-to-air or air-to-air weapon system against target aircraft.

Span: One-on-one or one-on-two.

Environment: Flat earth.

Force Composition: One threat weapon system against one or two target
aircraft.

Scope of Conflict: Conventional weapons.

Mission Area: Surface-to-air or air-to-air weapon system against one or two
target aircraft.

Level of Detail of Processes and Entities: Engineering level of detail with
particular emphasis on modeling of ECM and weapon system RF receiver and ECCM.
ECM effectiveness is assessed using tracking errors and miss distance as
measures of effectiveness.

CONSTRUCTION:
Human Participation: Not permitted,

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic but some eubprocerses, such as
receiver noise or signal phase, may be modeled as random.

Sidedness: Two-sided, asymmetric, reactive.

LIMITATIONS: 3DOF flyout. Two targets. No clutter/multi-path for airborne

radar. Assumes weapon system TTR already in track mode.

PLANNED IMPROVEMENTS-AND MODIFICATIONS: Integration with 6DOF flyout.

INPUT: Radar design and parameters, antenna pattern lookup table, aircraft
RCS and jammer antenna pattern tables, missile aerodynamic data, and ECM
waveforms.

OUTPUT: Printouts and plots.

HARDWARE AND SOFTWARE:
Computer: MicroVAX, VMS.
Storage: 20 MB.
Peripherals: Dot matrix printer, PC with GKS, and laser printer.
Languagce: FORTRAN.

Documentation: A nonintegrated collection of technical memoranda.
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SECURITY CLASSIFICATION: Unclassified, but data bases may be classified.

GENERAL DATA:
Data Bau•: Several days to prepare.

CPU time per Cycle: 2-15 minutes.

Data Output Analysis: May be used as output.

Freauency of Use: Constant.

Users: Used by Georgia Tech Research Institute on government contracts for
TAWC, ASD, WRALC.
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TITLE- SPAN - Signal Parametric Analysis of Potential Critical Nodes.

DATE IMPLEMENTED: 1984,

0 ' " -'I,? Analysis.

PROPONENT: U.S. Army Electronic Proving Ground ATTN: (STEEP-(T-E)],
Ft. Huachuca, AZ 85613-7110.

POINT OF CONTACT: Steven Cooper, (602) 538-4953, AV 879-4953.

PURPOSE: SPAN is an operational support too! (decision aid) that contains
electronic signature templates of both BLUE and RED command posts and other
critical nodes in a tactical deployment. SPAN is primarily used to determine
the practicality of using collectable and measurable clectromagnetic
parameters that are emitted by battlefield transmitters to identify potential,
critical, battlefield targets.

DESCRIPTION:
Domain: Land.

Span: RED threat forces.

Environment: RF domain identifying signatures.

Force Composition: Joint and combined forces, BLUE and RED.

Scope of Conflict: Conventional warfare.

Mission A;:ea: All conventional missions.

Level of Detail of Processes and Entities: Contains all collectable emitter
RF characteristics of both BLUE and RED forces in full warfare in central
Europe from 100 KHs to i6 GHz. Contains type of iode, type of equipment,
frequency, tuning range, type of modulalion, pulse repetition rate, pulse
duration, antenna scan data, and number of channels, as applicable, for each
emitter at each critical node. In addition, information concerning the
validity of the data is also provided for the RED emitters. The collectable
RF data is grouped into parametric classes to provide the capability to
determine which parametric class (i.e., template) can be emitted by particular
types of critical nodes.

CONSTRUCTION:

Human Participation: None.

Time Procesoincg Static.

Treatment of nandomness: None.

Sidedness: N/A.

LIMITATIONS: RED Jata limited to central Europe.

PLANNED IMPROVQ '"NTq AND MODIFICATIONS: None at present.

INPUT: Input data files consist of the cata base files created by the SPAN
data basr software, the directions finder i,.tercept report file, and
collocated node information.

OUTPUT: Identification of unique nodcs, partial nodes, the datected
collocated nodes, and misidentified nodes.
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HARDWARE AND SOFTWARE:
Computer: CYBER 170 and 172.
Storage: 200,000 octal words of 60 bits.
Peripherals: 1 di3k storage, 1 magnetic tape drive, and 1 printer.
Lanquaae: FORTRAN 77.
Documentation: Limited available.

SECURITY CLASSIFICATION: Unclassified, but full data base Top Secret,'SI.
Collateral Secret version available, but provides limited results.

GENERAL DATA:
Data Base: Preparation of data base can take several man-years. Updates

vary according to content.

CPU time per Cycle: Varies with size.

Data Output Analysis: Produces hardcopy results.

Freguency of Use: Limited. Last run 1985.

Users: USAICS.

Cnmments: This is essentially a data base used to support the SPAN
Simulation Model. It has been used to support field applications for CEWI
collections systems such as TCAC-D.

K7
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TT TLE: SPARCS - Signal Pztcessing Architecture Simulztor.

*iA ATE IMPLEMENTED: November 1989.

MOPL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: Edward Wojciechowski, ITT Avionics, (201) 284-2793.

PURPOSE: Behavioral, event-time simulator, for analysis of distributed
computer architectures.

DESCRIPTION: SPARCS is an interactive, menu-driven, event-time simulator
developed by the ITT Advanced Signal Processing Department to perform detailed
system-level analyois of non-homogeneous distributed processing systems
composed of numerous functionally specialized processing modules.

INPUT: Inputs consist of hardware functional description, network
interconnection description, and processing directed-graph description, all in
separate disk files.

OUTPUT: Outputs consist of extensive statistics of all system resources and
processing, which are compiled during run time. These statistics range from
processing element utilization to queue lengths and queue waits for individual
processes. During the simulation, the user may display a continuously updated
status monitor. This monitor provides graphical representation of the
simulated system using directed graph format. Critical system performance
criteria such as executing or queued processes and bus transfers are
displayed.

HARDWARE AND SOFTWARE:
Computer: Apollo workstations, SR9.5.1 or later.
Storage: IM Byte of disk storage; memory requirements: at least

2M Bytes of main memoiy is recommended.
Language: FORTRAN 77.
Documentation: None.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Time Requirements: Minimal.

Comments: Status of Model - this tool has been used to simulate multi-
processor architectures on systems such as ICNIA and INEWS.
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TITLE: SPASM - Unified Sensor Platform Analytical Scenario Model.

DATE IMPLEMENTED: July 16, 1990.

MOD2L TYPE: Training and education.

PROPONENT: Naval Air Development Center.

POINT OF CONTACT: Mr. R. Geyer, Code 301; Stephen Curtis (703) 578-82"i
Information Spectrum, Inc., 5107 Leesburg Pike, Falls Church, VA 22041.

PURPOSE: The model is used for skills development ior an individual. SPASM
is an event-step simulation model for assessing operational performance of
airborne ASW platforms. At present, it simulates air-ASW engagements
involving a single threat target and up to three ASW aircraft.

DESCRIPTION:
Domain: Sea and air.

Span: Local.

Environment: Surface distances.

Force Composition: Single threat target and up to three ASW aircraft.

Scope of Conflict: Conventional.

Mission Area: Objective detection and destruction of opposition submarine.

Level of Detail of Processes and Entities: Single threat target and up to
three ASW aircraft.

* CONSTRUCTION:
Human Participation: Required for decisions and continue to run without a

decision.

Time Processing: Event-step simulation model.

Treatment of Randomness: SLochastic both direct computation and Monte
Carlo.
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TITLE: SPEC - Space Environmental Compatibility Model.. DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: DoD Electromagnetic Compatibility Analysis Center, North, Severn,
Annapolis, MD 21402-1187.

POINT OF CONTACT: R. Schneider, (301) 267-2355, DSN 281-2355.

PURPOSE: SPEC is a research and evaluation tool that evaluates
electromagnetic interactions between large numbers of space and terrestrial
systems. SPEC can be used to determine the connectivity and interference,
both intentional and unintentional, from space system to space system, space
system to terrestrial siystem, and terrestrial system to space system. The
model is used to determine the incident power density or received signal power
to uplink, downlink, and/or crosslink receivers. SPEC uses U.S. Space
Command's ASTRO7IB routines to determine orbital positions allowing a wide
variety of orbits to be considered. Color coded graphics illustrating the
orbital positions of the space systems provide identification of incidents
when user specified thresholds have been exceeded. Menus provide an interface
conducive to performing large or small analyses. Printed colored graphics
along with hardcopy reports convey results.

DESCRIPTION:

Domain: Earth-to-space, space-to-earth, and space-to-space.

Span: Global, theater, regional, local, or individual.

Environment: Atmospheric drag considered in orbital path calculation.

Force Compo0.iti____: N/A.

Scope of Conflict: N/A.

Mission Area: Communications.

Level of Detail of Processes and Entities: Receiver modes, transmitter
modes, 3-D antenna gain patterns.

CONSTRUCTION:
HjurinParjsicipation: Required to define electromagnat.ic environment,

opezatior.! f2hraracteristics, and deployment.

Time Procescing: Dynamic time-step.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: No terrain effects.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Rain attenuation and scintillation
effects, display of antenna pointing angles.

INPUT: Communication equipment characteristics and locations, time span of
interest, satellite orbital parameters.

OUTPUT: Received signal power, incident power density, graphics workstation
display of equipment location, atid power levels as a function of time.
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HARDWARE AND SOFTWARE:
Computer: Sun 4/370, SGI 4D35.
Storage: 16 MB, RAM; 500 MB, Disk.
Peripherals: 3/4 inch type drive, laser printer, QMS Colorscript 100

color printer.
Language: FORTRAN, C, SQL, embedded SQL.
Documentation: Draft User's Manual.

SECURITY CLASSIFICATION: Unclassified program, data may be unclassified,
confidential, secret, top secret, or top secret/sensitive compartmented
information.

GENERAL DATA:
Data Base: Adding data for large environment could take several weeks.

CPU time per Cycle: N/A.

Data Output Analysis: Can be interpreted directly.

Freauency of Use: Varies per analysis.

Users: DoD, ECAC.

Comments: Developed by ECAC.
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TITLE: SPECT8/CIMUL8.. DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: BDM International, Inc.

POINT OF CONTACT: Peter Lattimore (505) 848-:185.

PURPOSE: SPECT8TM/CIMUL81 is an input-driven simulation that can be used to
assess the military worth of proposed or existing systems and associated
employment concepts in operationally realistic environments. The simulation
has been used to support systems requirements definition as well as system
effectiveness and survivability. The systems modeled can be space, air,
ground, or seabased and may be weapons systems, sensors, communications
systems, and/or disrupter (jammer) systems. The SPECT8 portion is a state-of-
the-art graphics/analysis tool to facilitate the use of CIMUL8.

DESCRIPTION:
Domains Space, air, land, sea, and undersea.

Span: Has been applied to problems from global nuclear exchange to air
vehicles penetrating a terminal defense.

Environment: Terrain relief, weather (cloud layers, wind, and visibility),
and terrain cultural feazures.

For, c Composition: Cor.aLinu-d and joint forces, Red, Blue, and Gray, down to
the indciq'iual person level.

Scope of Conflict: Conventional, nuclear-chemical-biological, special
* operations, limited conflict, and rear area support.

Mission Area: All mission areas.

Level of Detail of Processes and Entities: Entities: Single units (tank,
aircraft, ship, person, crew, etc.) up to any level of aggreqation.
Processes: Attrition (using multi-dimensional Pk tables), local resupply,
movement (terrain following, surface/sea movement, point-to-point, etc.),
commun cation• (explicit or implicit radio range equation), sensing (radar,
IR, and optical), resource usage (e.g., fuel, ammunition, etc.) and jamming
(explicit or imi.rlicit range equation).

CONSTRUCTION:
Human Participation: Not required.

Time Processing: Dynamic. SPECTS/CIMUL8 is primarily event-stepped with
synchronous time-steps for weapon flyout and sensing.

Treatment of Randomness: Stochastic with direct computation of
probabilities (cloud placement, scan-to-scan detection, unit availability, and
Pk) and Monte Carlo determination of results.

Fi.dedness: N-sided, symmetric, reactive model.

LIMITATIONS: Is input-driven and therefore requires data base development.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Enhancement of the user graphical
interface.
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INPUT: Input data bases are free-form vextual files which Anclude
environmental data (terrain, clouds, visibility tables, etc.), performance
characteristics of systems (antenna patterns, power output, fuel burn rates,
etc.), interactions (susceptibilities, tactics, etc.) and interrelationships
(command structure, lost comm tactics, etc.) of entities and lccation and
movement data.

OUTPUT: Produces printout of events selected by user. Also a postprocessor
capability can select events by entity(s) and/or event(s) for textual or
graphical output. Graphical editor can display graphically and modify entity
preplannad positions and movement paths.

HARDWARE AND SOFTWARE:
Computer: Currently runs on AmIga, MacIntosh II, Maclntoeh SE/30,

80306/80486-based Personal Computer, VAX computezs, SUN
workstations, RS 6000 and other UNIX-based computers. 4 M
of memory is minimum for reasonable scenarios. GKS and
Intuition graphics packages are supported.

Storage: Dependent on scenario size.
Peripherals: Graphics terminal for graphics output.
Language: C.
Documentation: Extensively docuumented with five published manuals.

SECURITY CLASSIFICATION: Unclassified, but data bases are often c'lassified.

GENEPAL DATA:
Data Base: Dependent on scenario size and complexity. Typical data bases

are 10,000 - 15,000 lines long.

CPU time per Cycle: Dependent on data base size and number of players.
Large scenarios can run between real time and twice real time.

Data Output An _lysis: Postprocessor can produce textual and graphical

summaries of data.

Frequency of Use: Several times per year.

Users: BDMI and other government and industry users (available upon
request).

Comments: SPECT8/CIMUL8 is propriety software available for licensing; as a
package.
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TITLE: SPEED84 - Simulation of Penetrators Encountering Extensive Defense.

O DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: WRDC, Avionics Laboratory, Al.alysis and Evaluation Branch
(WRDC/AAWA), Wright-Patterson AFB, OH 45433-6541.

POINT OF CONTACT: Mr. Bill McQuay, (513) 255-2164.

PURPOSE: SPEED84 is designed to provide a methodology by which the analyst
can understand the interactions among the ponetrating forces and the various
facets of an integrated air defense system, and quantitatively assess the
overall impact on bomber force effentiveness of penetration system variations
including the number of air vehicles,, ECM used, and decoy deployment.

DESCRIPTION:

Domain: Land and air.

Span: Regional.

Environment: A few impacts of weather, such as the effects of clouds, can
be modeled. Grcund sites are degraded in their tracking abilities %s are
threat kill capabilities.

Force Composition: Joint and combined forces.

Scope of Conflict: Conventional and nuclear.

Mission Area: Integrated air defense.

Level of Detail, of Processes and Entities: Airspace is defended by an
extensive network of early warning and GCI radars, command and control
systems, airborne interceptors and surface-to-air weapon systems. The
airborne forces may include manned bombers, cruise missiles, aAr-to-surface
missiles, gravity bombs, decoys, and support aircraft such as remotely piloted
vehicles.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Stochaqtic, Monte Carlo.

Sidedness: Two-sided, asymmetric; only the defender reacts to events within
the engagement.

LIMITATIONS: Many specific aspects of the battle modeled are subject to
considerable aggregation.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPUT: Penetrator vehicle types, radar type, RF/EO detection tables, threat
description, ground threat probability tables, interceptor description,
in erceptor probability tables, long range missile fuel tabies, weapon data,
radar sites, ground threat sites, GCI sites, airbases, subcontrol centers, A/C
characteristics, CZSa, manned vehicles, long range missiles, degradatlin
tables, environmental effects, and ground-based jammers and sensors.

OUTPUT: Input echo, situation deE'riptions, listings, and plots.
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HARDWARE AND SOFTWARE:
Comnuter: VAX 11/780.
Storage% 491,008 bytes.
Peripherals: No special. requirements.
Lanquaqe: FORTRAN IV.
Documentation: User's manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: 36.2 CPs.

Data Output Analysis: 4.2 CPs.

Freauencv of Use: Varies depending on requirements.

Users: Primarily WRDC/AAWA.

Comments: N/A.
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TITLE: SPEED 88 - Simulation of Penetrators Encountering Extensive Defenses.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: The SPEED 88 model is a mathematical representation of an airborne
force penetrating the airspace over an extended geographical region.

DESCRIPTION: SPEED 88 economically generates histories of events in a
simulated large 3cale air conflict, and summarizes engagements a.Ad outcomes,
thereby allowing examination of the results of engagements between individual
offensive and defensive weapons.

Airspace is defended by an extensive netwcrk of Early Warning (EW) and Ground
Controlled Intercept (GCI) radars, Comomand and Control (C and C) systems,
Airborne Interceptors (AI), an'd s-rface-to-air weapon systems. The airborne
forces may include manned bombers, cruise missiles, air-to-surface :issiles,
gravity bombs, decoys, and support aircraft such as Remotely Piloted Vehicles
%RPVs). SPEED 88 provides a time sequenced, event-based, Monte Carlo
simulation of the interactions which may occur between the individual elements
of the penetrating forces and the elements of tie defensive in a total mission
environment. "Monte Carlo" means that the model is stochastic; that is, many
factors influencing the course of events are represented by random variables
sampled in accord with computed probability descriptions. "Event-based" means
that the simulation sequences from each "key event" to the next, allowing
variable time intervals between simulation steps.

The SPEED 88 model can simulate penetrations through very large areas; the
practical geographic area limits are 2500 X 6000 nautical miles (n.mi.).
Mission times of up to 18 hours duration are possible. In this respect, the
first penetrator entering the defined air space and the destruction or
depazture of the last existing penetrator define the limits of the simulated
air battle. Very large numbers can be accimmodated within the available
storage capacity of the VAX 11/780 being used in AAWA-l.

SPEED 88 is a fast running model: much faster than real time, even with large
numbere of offense and defense elements. This speed is achieved by using as
input precomputed radar and weapon effectivenest; data to calculate detection
tables and kills of penetrators and defense sites. Probability of detection
tables relate performance of each radar type to the type, range, and available
Electronic Countermeasures (ECM) of the penetrators based on the relative
geometry of each encounter. Similarly, kill probability tables relate
penetrator type, missile/warhead type, engagement geometry, miss distances,
and closing velocity to weapon systein probability of kill (Pk).

The objective in developing the SPEED model for the Air Force was to provide
methodology by which the analyst could:

- Obtain an understanding of the interactions among the penetrating
forces and the various facets of an integrated air defense system, and

- Quantitatively assess the overall impact on bomber force effectiveness
of penetration system variations, including numbers of air vehicles, ECM used,
and decay deployment.
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In addition to the above applications, other applications of SPEED to systems
analysis include:

- Providing insight i-to the sensitivity of mission effectiveness to
one-on-one effectivenesa data.

- Examining the cp iiity of mixes of weapons systems.

- Providing insight into tradeoffs between competing
and complementing systems.

LIMITATIONS: SPEED1 SPEED2 POST

INPUT: The bulk of the instruction fcr the SPEEDI main program is devoted to
reading and formatting of input data for nse in SPEED2. The input data is
supplied in card image form, and is grouped into 21 different data sets, plus
some initial run control data. The inputs can be provided by any combination
of cards, disk files, and tape.

- Penetrator vehicle types - GCI sites
- Radar type - Airbases
- RF/EO detection tables - Subcontrol centers
- Threat description tables - ZOO characteristics
- Ground threat probability tables - DSZs
- Interceptor description - Manned vehclces
- Long range missiles - Ground threat sites
- Interceptor probability tables - Degradation tables
- Long range missile fuel tables - Environmental effects
- Ground-based jammers and sensors - Weapon data
- Radar sites

OUTPUT: SPEED1 can print a number of variables that may be useful in
debugging. The output consists of SPEED2 log input, concatenated with a
printed repetition of the contents of the 21 data sets. Immediately following
is a list of the actual mask angles determined for each SAM and radar site and
a list of the primary events. Finally, a scoreboard of the event types
generava,-! is listed.

The primary output of SPEED2 are event lists that are used by SPEED3 and POST
to accumulate and display overall *nse• n results. There are, however, some
out,;:ts of SPEED that a1,o directly userzl to the analyst.

SPEED2 su~aarizes the offensive and defi.s, -e state vectors during the
sim I ai.2*on. It can be pr.'.nted Lt the o•:io of the user. The penetrator

set, covers such items -s qen0•ral sta'us, identity of any engaging AI and
controlling UCI, target status at v'. time of last contact on tracked
penet'rators and numbers oi p~ei-.: -iapons of different classes that remain
to be launched. The HQ's and AIPAc• ýý_tiors provide data on the numbers of
target tracks (or detections) of dif'terent categories. The INTERCEPTORS
section deals with AI currently in flight and includes each last recorded
position/time, interceptor type, and whether the Al is on close approach
(CAP), loitering, or engaging. The AIRBASES and SAM SITES sections describe
ope-'eaional status and remaining ground AI or missile inventory - the former
by AI fype.

SPEED2 plots engagements for each defensive weapon type, salvos for each
defensive weapon type, and all "unnatural" terminations for each of the
penetrator classes within a single replication. For each such termination,
the time, cause, coordinates and accumulated range flown are given.
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SPEED 88 generates 8 different output tables and 3 types of plots. Examples
of the types of plots that can be provided by SPEED 88 as implemented on the
WL VAX 11/780 are shown in the sample outputs. SPEED 88 plots the number o2
surviving aircraft as a function of mission time, displays the cumulative
number of kill of AIs as a function of mission time, and displays the
cumulative number of SAM engagements and kills respectively as a function of
mission time. Bar graphs show the number of SAM engagements, salvos, and
kills respectively as a function of SAM type and the cumulative number of
weapons (bombs) delivered to the target as a function of mission time.

POST selects records of specific event types generated by SPEED2. The format
and content of POST's output is identical to these records.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780
Lanquaoe: FORTRAN IV.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source Code is Unclassified.

GENERAL DATA:
Time Requirements: Compilation time: SPEEDi: 92 seconds; SPEED2:

284 seconds; POST: 3.1 seconds. Typical run time: SPEED1: 14.5 seconds;
SPEED2: 21.7 seconds; POST: 0.3 seconds.

Users:

BDM Corporation
GTE Government Systems Corporation
LTV Aircraft Products Group
Loral Advanced Projects
SAIC
Sanders Associates, Inc.
Service Engineering Corporation
The Rand Corporation.
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TITLE: SPIRITS - Spectral Infrared Imaging of Targets and Scenes.. DATE IMPLEMENTED: 15 September 1987.

MODEL TYPE: Analysis.

PROPONENT: ECDES Program, ASD/RW, WPAFB.

POINT OF CONTACT: Lt. Col. Glenn Harris, ASD/RWAS, (513) 255-2108.

PURPOSE: SPIRITS is used for simulating infrared signatures of targets in
air-to-air, ground-to-air, or ground-to-ground scenarios. The in-band
spectral and spatial radiances are used in tactical and strategic sensor
performance evaluation, target design and signature prediction, vulnerability
analysis, and understanding measured data.

DESCRIPTION:
Domain: Land, sea, air, space, or a combination of land, sea, air, and

space.

Span: Accommodates ai*y theater depending on the target data base.

Environment: Atmospheric transmission is calculated by LOWTRAN6.

Force Composition: Combined or component radiation.

Scope of Conflict: Conventional and nuclear warfare.

Mission Area: Searching, tracking, identification, and lock-on.

Level of Detail of Processes and Entities: Any target or group of targets
can be modeled (air, ground, sea, space). Phenomena include exhaust plume
flowfield and radiation for both axisymmetric and nonaxisymmetric nozzles,
target emission and hot parts, reflected sunshine, earthshine, and skyshine,
target temperatures (nonuniform convection, radiative transfer, nonequilibrium
conduction, internal heat sources), atmospheric transmission and radiance, and
3-D obscuration and display.

CONSTRUCTION:

Human Participation: Required for input descriptions and output analysis.

Time Processirs: Static.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: Specific data base input format; no cluttered background.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Secondary reflections, expert system,
structured background environment, LOWTRAN7, SIRRM2, general bidirectional
reflectance distribution function, first principles heat transfer analysis,
improved plume model, generalized object geometry, and polarized backgrounds.

INPUT: Plume flowfield and radiation descriptions, flight parameters
(altitude mach number, ambient pressure and temperature, pitch and roll
angles, hot part temperatures and paint properties), sensor descriptiun
(observer's aspect angle, range, aimpoint and fieldd-of-view), and environment
description (sun angle, type of earth below, earth altitude and temperature.
sky or cloud description, and LOWTRAN6 atmospheric description).
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OUTPUT: Spectral and spatial data of the target source (up to 10 band
passes). Apparent and contrast radiant intensities, background and foreground
irradiances, and source component radiant intensities. Raster image display
of apparent in-band radiances for each pixel.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with a VMS operating

system.
Storage: 8-9 megabytes of RAM.
Peripherals: Raster display device, alphanumeric terminal, and printer.
Language: ANSI standard FORTRAN 77.
Documentation: User manual, technical manual, and installation manual.

SECURITY CLASSIFICATION: Critical Military Technology, Non-Exportable, Access
prohibited to foreign nationals, inputs closely coupled with outputs can be
considered classified.

GENERAL DATA:
Data Base: Many data bases exist from the commercial developer. A new data

base requires one to three man-months to develop depending on the original
format of the data.

CPU time per Cycle: Average run time (with a plume) is 25 minutes.

Data Output Analysis: Alphanumeric data may be sent to user-defined general
purpose 2-D plotting routine.

Freguencv of Use: Frequently used by those listed below.

Users: Aerodyne Research, AFEWC/ESA, AFGL/OPF, AFWAL/AAWA, ECAC, General
Dynamics, General Electric, Georgia Tech, Grumman Aerospace, Lockheed, Loral
E-O Systems, Martin Marietta, McDonnell Douglas, NADC, Northrop, PMTC,
Rockwell International, Senders, Tricor Systems, MICOM, and Westinghouse
Electric.

Comments: Managed through ECDES to ensure a wtandard vertion of the model.
Industry coordinator for distribution, training, and user support is Aerodyne
Research, Inc.
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TITLE: SQUASH - Stochastic Quantitative Analysis of System Hierarchies.. DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis. (Weapon Systems Vulnerability/Lethality).

PROPONENT: Ballistic Reeearch Laboratory, Aberdeen Proving Ground,
MD 21005-5066.

POINT OF CONTACT: A. Ozolins, AV 298-7619, Comm (301) 278-7619.

PURPOSE: SQUASH is a stochastic high-detail point-burst type
vulnerability/lethality (V/L) code that evaluates both physical and tactical
damage to target vehicles attacked by various types of threat munitions.
Physical damage is assessed as function kills of operationally critical target
components. The combined kill state of all critical components constitutes a
"Damage State" which is converted to tactical degradation using a mapping
device traditionally known as a DAL (Damage Assessment List). Stochastic
processing is applied to physical effects which are known to be intrinsically
random. outputr are, therefore, distributions which represent the various
damage configurations that should be possible.

DESCRIPTION:
Domain: Abstract (Tactical damage assessments are globally averaged

over all possible combat roles and attack conditions, such as night, day,
desert, vegetation, etc.).

Span: Individual threat munitions against individual target vehicles.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: N/A.

CONST7UCTION:
Human Participation; N/A.

Time Procesi: N/A.

Treatment of Randowmss: Monte Carlo type stochastic processing is app).ied
to threat propagation, spall fragment characterization, and component-level
damage response functions. Optionally, one can collapse sampling functions
about their means to do deterministi.c calculations.

Sidedness: N/A.

LIMITATIONS: Single threat munitions against single target vehicles. Primary
threats: KE rounds, shaped-charge warheads, EFPs, and some mines. Primary
targets: Combat ground vehicles. Current methodology does not directly
account for shock, internal blast, and some secondary damage mechanisms like
cicochet or secondary spall.

PLANNED IMPROVEMENTS AND MODIFICATIONS: 1) Replace DAL metrics that map
physical damage into tactical degradation with "Degraded States" metrics which
are now under development and which are less subjective and mathematically
more riaorous. 2) Expand primary threat capabilities to better handle
indirect fire munitions--in particular, bursting artillery shells. 3) Based
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on future need and evidence from Live-Fire Test programs, extend explicit
modeling of significant damage mechanisms--notably those that would allow
expanding target base to a larger class of vehicles.

INPUT: Munition characteristics, armor characteristics, detailed target
geometry, critical component vulnerability characteristics, behind-armor
debris characteristics, ratidom variable sampling parameters, tactical damage
mapping metrics, and network functions that describe operational
interdependence of mission critical components and systems.

OUTPUT: Statistical tables describe target penetration, component, and system
level damage (operationally dead or alive) and tactical degradation, such as
loss of firepower, loss of mobility, or catastrophic kill. Specific damage is
presented on a component-by-component basis and broken down by damage
mechanism. It is also presented in combined form as "damage vectors" that
probabilistically enumerate a target's most likely damage configurations.

HARDWARE qjIDSOFTWARE:
Computer: Super-mini with UNIX (TM) operating system. Has been tested

on Alliant FX/8 with Concentrix 3.0, Gould 9080 with UTX/32,
and Silicon Graphics 4D Series Workstations with IRIX (3.3).

Storage: Program - 10 megabytes. Inputs - 10 to 100 Mbytes.
Peripherals: 1 printer, 1 desk-top terminal.
Lnguage: FORTRAN 5.
Documentation: None (at present). However, source code is modular and

contains extensive internal documentation.

SECURITY CLASSIFICATION: Unclassified, but data inputs may be classified.

GENERAL DATA:
Data Base: Input data preparation times are about 1-2 man-years.

CPU time Per Cycle: Varies with type of run (single shot or full-view) and
the desired number of Monte Carlo simulations. On Silicon-Graphics 4D
workstations single shot analyses for Live-Fire support typically run 1-2
hours (1 CPU). Full-view runs with 10 simulations for each 4 inch grid cell
typically run 4-8 hours.

Pata Output Analysis: Different tasks require different outputs that
support different postprocessing programs. Current options support, SPARC
(spare parts) analyses. Degraded-States analyses, and development of damage
correlations tables for future use by compartment level vulnerability models.

Frequency of Use: Several times per year.

Users: Ballistic Research Laboratory.

Comments: Although SQUASH is capable of generating both stochastic and
conventional outputs for feeding downstream users of vehicle V/L data, it is
currently not an efficient production tool. Its main utility is in providing
modeling support for Live-Fire test programs for special high-resolution
studies that are outside the scope of other V/L codes, for generating
synthetic data inputs to lower level models, and as a methodology research
tool.
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TITLE: SRBS - Skeletal Reference Baseline System.

* DATE TMPL"MEINTED: January 1987.

MODEL TYPE: Analysis.

PROPONENT: National Test Bed, Falcon AFB, CO 80912-5000.

POINT OF CONTACT: Dudley L. Bromley, (719) 380-2337.

PURPOSE: SRBS is a low-to-medium fidelity model of the SDS that includes a
flexible and sophisticated human-machine interface capability. SRBS is
ideally suited to assist in the understanding and evaluation of human
participation in a strategic defense environment. SRBS is currently baing
used by the U.S. Space Command to support strategic. gaming.

DESCRIPTION:
Domain: Earth and space.

San: Accommodates any theater depending on data base. Currently targeted
areas include NATO, CONUS, and space-based SDS assets.

Environment: User-defined simulated GMT start time and ratio of simulation
time to wall clock time. Two-dimensional Mercator projections and
three-dimensional globe displays available.

Force Composition: Joint and SDS assets.

Scope of Confl.!ct: Nonnuclear SDS assets including ERIS and SBICVs; RED
arsenal components including ICBM, IRBM, SLBM, and ASAT.

Mission Area: All Phase I SDS missions.

Level of Detail of Processes and Entities: Model components include Battle
Manager, Command and Control, Communications, Engagement, Environment (earth,
moon, sun, but no nuclear effects), Sensors, Threat, Weapons, and MMI. Battle
ManaQ<,r can be either regional or autonomous and includes both space- and
ground-based elements. Weapons include ERIS, SBICV, HEDI, and SBL. Sensors
include SSTS, BSTS, and GSTS. MMI includes RED, WHITE, &nd BLUE teams, with
the BLUE team containing most C2 capabilities. Intelligence message-passing
also available.

CONSTRUCTION:
Human Participation: Required for decisions and processes but can be locked

down for repeatability.

Time Processing: Dynamic, either time- or event-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: One-sided (RED offense, BLUE defense); WHITE umpire function is
also provided.

LIMITATIONS.: Approximately 1500 threat objects capable of being run in real
time (per wave).

PLANNED IMPROVEMENTS AND MODIFICATIONS: Increase number of command element
personnel and command centers, integrate Rapid Screen Prototyping Tceol,
increase threat scenario size, include Battle Manager Predictor, and integrate
full analysis capability.
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INPUT: Configuration file that defines SDS architecture and associated
parameters, initialization file that defines scheduling and distribution
software module plus connectivity (i.e., messages) between modules, and
scenario files that define threats.

OUTPUT: MMI displays, log file of operator entries (for playback) and log
file of recorded messages.

HARDWARE AND FOFTWARE:
Comoutef(OS 1 CRAY 2 Supercomputer, UNICOS Version 4 operating system;

ELXSI 6400, EMBOS operating system.
Storage: 155 MB.
Peripherals: Silicon Graphics workstations (3000 series and 4D series).
Lan___uuae: "C," FORTRAN, Pascal.
Documentation: MDRLs C001-005, IAG Design Criteria Document.

SECURITY CLASSIFICATION- Unclassified.

GENERAL DATA:
Data Base: Time to prepare new threat data base varies from one to seven

days depending on specifics of threat.

CPU time Per Cycle: User can control ratio of real time to simulation time.

Data Output Analysis: Currently limited but will soon include full analysis
capability.

Frecuence_ of Use: Used daily.

Users: U.S. Space Command, National Test Bed Integration Contractor.

Comments: N/A.
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TITLE: SSBSFN.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

PURPOSE: This program is a spread spectrum signal simulator. At allows
frequency and time domain analysis of spread spectrum signals of all types.

DESCRIPTION: It generates chirp, phase coded, pseudo random phase coded,
quantized FM and other signals. It can also generate repetitive and chopped
si4 gnals. The signals are generated and convolved with their corresponding
matched filters. Noise and weighting filters may be added.

INPUT: One data file containing type of signal, signal parameters (including
phase codes), filter parameters, FFT parameters and plot parameters.

OUTPUT: Plots i' time domain and/or frequency domain of the input signal, the
filter(s), and the signal output from the filters.

HARDWARE AND SOFTWARE:
Computer: DEC VAX family.
Storaae: lOOK Bytes; memory requirements: minimal.
Languaqe: FORTRAN 77 (VAX).
Documentation: Program comments, example data file with comments.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Bage: Typical data preparation is 5 minutes.

CPU time per Cycle: 15 seconds on VAX computer.

Usage: Advanced ED Systems.

Comments: Plot files are formatted for an in-house plot program, but may be
used in other programs.
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TITLE: STAIR - Simulation of Tactical Airborne Interceptor Radar.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROONENT: Science Application International Corporation (SAIC).

POINT OF CONTACT: Mark D. Bond, SAIC, (404) 426-9359.

PURPOSE: The purpose of STAIR is to aid the radar systems analyot in the
study of airborne radar detection phenomenology.

DESCRIPTION:
Domain: Air.

Span: One aircraft on one radar.

Enviromqnnt: Round, smooth earth; atn'ospheric absorption.

Force Composition4 Single element BLUE vs. RED or RED vs. BLUE.

Scope of Ccnflict: Accommodates airborne acquisition and fire control
radar, although tracking radar is limited to detection only.

Mission Area: Single penetrator with jamner against a single radar.

Leve'. of Detail of Processes and Entities: Lowest entity modeled is a radar
subsyste.n: transmitter, pulse doppler or MTI circuit, noncoherent integrator,
gain control. Pulse doppler and MTI processing implemented as actual system
software.

S CONTRUCTION:

juJman Participation: Not required or permitted.

Time Processing: Dynamic, real-time emulation.

Treatment of randomness: Determinibtic; random noise implemented in both
phase and amplitude.

Sidedness: Symmetric.

LIMITATIONS: Does not mudel angle, range, or doppler tracking.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Moving target detectoi: (MTD: MTI
followed by pulse doppler), extended target and range tracking, and monopulse
angle and doppler tracking will be added.

INPUT: N/A.

OUTPUT: N/A.

HARDWARE AND SOFYWARE:
Computer: Degi.Ved Lo run on VAX computer with VMS operating system.
Storaae: ALARMPP executable - 21,000 bytes. Input files = 75,000

byies each (including antenna patterns).
Peripherals: No peripheral support required for operation. A graphica

display terminal to view templates is recommended.
Language: FORTRAN.
Documentation: A user's manual and input guide are available.

SECURITY CLASSIFYCATION: Unclassified, but daca bases are often classified.
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GENERAL DATA:
Data Base: Data base construction ti.me ts minimal provided that preparation

is performed by a qualified radar analyst.

CPU time per Cycle: Depends on purpose; may range from several CPU minutes

to several CPU hours.

Data Output Analysis: Extensive knowledge of radar processing is required.

Frequency og Us: Extensive use by airframers in the analysis of low
obaervables (LO) design.

Users: N/A.

Comments: Configuration is controlled by SAIC.
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TITLE: STAM - SIOP Tanker Analysis Model.

DATE IMPLEMENTED: 1985.

MODr,.TXPE: Analysis.

PROPONENT: Boeing Military Airplanes, Operations Analysis, Box 1730,
MIS k80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: John A. December, Boeing Military Airplanes, Operations
Analysis, (316) 526-2956.

PURPOSE: The purpose of the STAM is to determine the tanker requi.rements for
the refuelina support of a set of bomber sorties in a SIOP mission.

DESCRIPTION:
Domain: Land and air.

Span: Global.

Environment: Distances.

Force Composition: Strategic bombers.

Sco~e of Conflict: Nuclear.

Mission Area: SIOP.

Level of Detail of Processes and Entitiep: Entities: Individual aircraft.
Processes: Singlc air refueling.

CONSTRUCTION:
Human Participation: Required to set up data files for execution.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Deterministic.

Fidedness: One-sided.

LIMITATIONS: Does not mDdel aircraft loading, loading times, aborted air
refuelLngs, and replacement aircraft.

PLANNED IMPRC'IEMENTS AND MODIFICATIONS: None.

INPUT2 InpuL files arn required to provide tha follcwing information: SIOP
force specification (bomber types, fuel burn data, aircraft parameters); and
allocation option (type of tanker and costs).

OUTPUT: Output includes summary information on the number of aircraft and
types used, fuel burn, and onluad amounts; and detailed information on the
times, histances, and amounts of each air refueling.
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HARDWARE AND SOFTWAPE:
Computer4 Developed to run in a network of APOLLO DN3000 and DR660

terminals running on an AEGIS-DOMAIN/IX (Urnix-bawed)
operating system.

Storage: About 300K for the executable model. Data bases require
additional space.

Peripherals: 1 printer and 1 terminal.
Lancuage: APOLLO/DOMAIN Pascal and FORTRAN APOLLO DOMAZN/IX.
Documentation: Documentation for management, user/analysts, and programmers

is available.

SECURITY CLASSIFICATION: Unclassified, but data could be classified.

GENERAL DATA:
Data Base: Aircraft data base is established for many aircraft.

CPU time Tier Cycle: A typical run for finding the best tanker allocation
based on user specification is 3 hours.

Data Output Analysis: Output reports include summary output and detailed
output in chart form.

Freguency of Use: Used several times per year for tanker analyses.

Users: Boeing Military Airplanes, Operations Analysis, Tanker/Airlift
Program Support.

QqMMent. N/A.
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TITLE: STAMP -- Strategic and Tactical Attack Modeling Process.

O DATE IMPLEMENTYr: 3985.

MODEL TYPE: Analysis.

PROPONENT: Air Force Foreign Technology Di:rision, Wright-Patterson AFB,
OH 45433-6508.

POINT OF CONTACT: Bill Adams, 205-971-6658.

PURPOSE: STAMP is used for modeling the detailed performance and flight
history for a large array of strategic and tactical weapon systems, including
boost phase maneuvers and PBV Penaid analysis. STAMP is also used for
generating large scale strategic and tactical attacks producing a set of
threat files for use in detailed analysis.

DESCRIPTION:
Domain: Ballistic and tactical missiles.

Span: Accommodates any one-sided scenario depending on user defined inputs
(Theater, Conus, Global).

Environment: Targets ,iust be defined as DGZs and launch points can beeither fixed, mobile, or sea based.

Force Composition: Ballistic and Tactical missile components.

Scope of Conflict: Primarily nuclear warfare but conventional,

unconventional, and chemical possible for either blue or red.

Mission Area: Strategic attack laydowns involving strategic and tactical
ballistic missiles.

Level of Detail of Processes and Entities: Single missile attacks against
stationary targets. Reduction in value for targets due to deployment of
forces accounted for in scenario generation.

CONSTRUCTION:
Human Participation: Required for decisions and processes.

Time Processing: Dynamic, time- and event-stepped model.

Treatment of Randomness: For events which Cimonstr-,te randomness interests,
such as some PBV timings, the modwl chooses values based on a defined
distribution based on random draw.

Sidedness: One-sided.

LIMITATIONS: Limitations (number of launch points, targets, etc.) are
controlled by user. Maximum values are easily changed.

PLANNED IMPRYVEMENTS AND MODIFICATIONS: Graphical User Interface utilizing a
SUN workstation with X-Windows OpenWindows will be used for creating inputs,
driving model execution and analysis of outputs in real time. Missile
modeling is continually upgraded to be consistent with latest intelligence.

INPUT: STAMP requires launch locations, weapons, target data base, scenario
specifications (targeting requirements, RV timing, fratricide, etc.).
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OUTPUT: Produces printouts of attack laydown, statistics for weapons
involved, and summary of scenario requirements compared to actual attack data.
Graphical output aides in performing detailed analysis by producing maps
showing attack from launch to target, individual booqter trajectory ground
traces, detailed PBV deployments and maneuvers, Penaid deployments and more.
Standard threat files (Boost, PBV, Object) are created.

HARDWARE AND SOFTWARE:
Zomputer: Designed to run on a VAX computer with a VMS operating

system or for Graphical User Interface a SUN with SuOS
4.x.x.

Storaae: 100,000 Blocks.
Peripherals: Minimum requirements: 1 printer, 1 SUN workstation with

OpenWindows, CA DISSPLA.
Language: FORTRAN, Ada, "C", UN]X.
pocumentation: Extensive on-line help available through tLe OpenWindows and

a full set of documents being written.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Generation of scenario data bases can take a couple of weeks.

CPU time Per Cycle: Depenlent on size of scenario and complexity of weapon
system (maneuvers for boost phase, Penaid suites, etc.). Generally for each
missile modeled in a scenario 5-20 minutes of CPU time is required.

Data Output Analysis: Postprocessor and graphics provides necessary data
for detailed analysis of entire scenario or a single missile.

Users: Space Coiamand, Air Force Foreign Technology Division, SDIO, U.S.
Army Strategic Defense Command, Air Force Operational Test and Evaluation
Command.

Comments: Managed through a configuration management process. Continually
upgraded to model current requirements as specified by intelligence.
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TITLE: STAT - Strategic Transportation Analysis Tool.

DATE IMPLEMENTED: July 1985.

MODEL TYPE: Analysis.

PROPONENT: Sandia National Labs (SNL), Albuquerque, NM 87185.

The BDM Corporation, 7915 Jones Branch Lrive, McLean, VA 22102.

POINT OF CONTACT: Steven .. Haes, (703) 848-6804 or
Edmund J. Bitinas, (703) 848-5246.

PURPOSE: STAT is a research and evaluation tool used to access
transportation, logistics, and production network capabilities and limitations
over a niulti-model transportation network.

DESCRIPTION:
Domain: A transportation network representing sea, air, or ground

transportation links and nodes.

Span: Data-driven, from global to local.

Environment: Data-driven; includes time of day and trafficability.

Force Composition: Individual vehicles in convoy packages. Airlift,
sealift, heliborne can also be included.

Scope of Conflict: Rear-area. Weapons represented by the effect of using
them, including persistent effects.

Mission Area: Sustainability, mobilization, and interdiction.

Level of Detail of Processes and Entities: Trains, items of productions and
supply specific or by tonnage (up to 9999 types), specific production
facilities, and specific targets. Attrition/damage is input by weapon type.
Delay is input as time to repair/reconstitute once assets to performn the
repair are made available.

CONSTRUCTION:
Human Participation: Nct required. Model interruptable with scheduled

changes.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Deterministic. Random values are generated from
input distributions.

Sidedness: One-sided.

LIMITATIONS: Demands for materials, attacks, and loss of territory must be
pre-scripted.

PLANNED IMPROVEMENTS AND MODIFICATIONS: To increase user friendliness of
preprocessors and pootprocessors.

IN74UT: Transportation network (road and rail are available for all of Europe,
Kored, and Iran, yhile only railroad data bases are available for the Soviet
Union), scenario, az;set stockpiles, asset consumption rates, production rates
and inventory levels.

S-99



OUTPUT: Postprocessor provides statistically analyzed data overlaid on
videodisk map backgrounds or screen and/or hardcopy graphics plots available.
Data includes resource and network utilization, supply availability, force
arrival rates, and other dynamic measures.

HARDWARE AND SOFTWARE:
Computer: IBM PS/2 model 80.
Storage: 10 MB.
Peripherals: Fulcrum videodisk mapping display systems and printer.
Lanauace: FORTRAN.
Documentation: User's manual and internal code documentation.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: One to three man-months.

CPU time per Cycle: Scenario- and scale-dependent; typically one to eight

hours for entire run.

Data Output Analysis: Postprocessor provides graphics and raw data output.

Frequency of Use: Undetermined.

Users: Sandia National Labs, Joint Strategic Target Planning Staff (JSTPS),
and The BDM Corporation.

Com.ments: None.
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TITLE: STB - Surveillance Test Bed.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis.

PROPONENT: Strategic Defense Initiative Organization (SDIO/SDA),
The Pentagon, Washington, DC 20318.

POINT OF CONTACT: Col D. Nagy (COTR), AV 223-1608, Commercial (703) 693-lý08.

PURPOSE: STB is a non-real time research and evaluation tool being developed
to analyze space-based and ground-based sensor surveillance algorithms. STB
is a framework with baseline algorithms which can be replaced with operational
surveillance algorithms (test articles). The model can be used as a
surveillance element driver fer system level simulations and gaming
simulations.

DESCRIPTION:
Domain: Space - Boost, Post-Boost, Midcourse, and Terminal battleapaces.

Span: Global, theater, regional, local, or individual surveillance
platforms/systems can be examined from a detailed performance point of view
(tracking timelines, etc.). The STB can also allow examination of components
of an individual surveillance platform (sensor, signal processor, and
surveillance algorithms).

Environment: A set of environments and environment codes have been selected
to zepresent natural, man-made, and nuclear environments. These include
earthlimb, lower & upper atmospneric attenuation and refraction, stars,
zodiacal light, terrain, clouds, aurora, chaff, electronic countermeasures,
fuel vsnts, plumes, debris, nuclear mean radiance, RF signal attenuation,
prompt and debris radiations, and spatial clutter power spectral dens4.ties.

rorce CoMpooition: Accommodates any defense surveillance architecture
consisting of passive infrared, visible and radar type sensors. The sensor
platforms m:ay be orbital, probe-based, or ground-based.

Scope of Conflict: Concerned with conventional and nuclear missile
detection, tracking, discrimination, sensor tasking and kill assessment. ST'
can also allow analysis of surveillance support to weapon intercepts
(i.e., hand over data to weapon sensors).

Mission Area: Theater and Strategic Ballistic Missile Defense.

Level of Detail of Processes and Entities: STB is a high fidelity non-real
time surveillance test bed. It creates emulated or simulated sensor/signal
processing output from complex and stressing threat/environment scenarios.
These outputs are used to drive real correlation, tracking, discrimination,
and sensor tasking algorithms.

CONSTPUCTION:
Human Participation: The STB is designed to allow user definition of

environments, architecture, and threat with preview support. During a run,
human participation is not requirud. Monitoring of the run's progression is
allowed, however, and the STB is interruptable.

Time Processing: Dynamic, time-step model.
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Treatment of Randomness: Threats and surveillance architecture
deterministically set. Environment and noise for sensor and signal processing
stochastically set. Surveillance algorithms output based on single run of
each time event.

Sidedness: One-sided.

LIMITATIONS: Does not model weapon target assignment functions. Does not
currently contain laser signature or sensor models.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Addition of active Infrared (LADAR)
model, additional backgrounds, and refining the baseline surveillance
algorithms (test articles).

INPUT: Threat, Environment, Architecture Definitions, Communications & Data
Processing Characterizations, and Surveillance Algorithms.

OUTPUT: Produces plots and printouts cf selected surveillance systems
measures of perfor.iance and surveillance algorithms scoring.

HARDWARE AND SOFTWARE:
Comouter- Initial operating capability (IOC) testbed is designed to be

hosted on a uni-processor VAX 8800 running under the VMS
operating system. Required support computers4 MicroVAX
3400, Advanced Sensor Emulation Unit, Advanced Sensor Signal
Processing Unit, Silicon Graphics.

Storace: 256 megabytes memory (minimum). 10 gigabytes disk storage
(primarily for data base storaga.)

Peripherals: 1 color laser printer, 4 ASCII terminals.
Language: Ada, FORTRAN, C, Assembly.
Documentation: Documentation includes STB Program Plan, Requirements,

Top-Level Design, Experimentation Plan, & Validation Plan.

SECURITY CLASSIFICATION: Unclassified code and framework with some classified
inputs, data bases, and outputs. Procedures for competition sensitive or
classified surveillance algorithms to be hosted on the tust bed are available.

GENERAL DATA:
Data Base: Population of large data bases can take several man-months.

C9U time per Cycle: Highly dependent on scenario run and data base size.
Large exercises can take 40 hours of CPU time to process a half-hour of the
selected scenario.

Data Output Analysis: Silicon graphics computer/workstetions aids in
preprocessing and postprocessing analysis of output. Produces hardcopies of
raw and processed data.

Freauencv of Use: Continuous use.

Users: SDIO, GE Aerospace in surport of the System Engineering &
Integration Contract, Element Program Offices, USASDC, USAF/SSD.

Comments: Managed by SDIO. Development currently be.Lng coordinated by
USASDC. IOC delivery October 1991 with upgrades throughout 1992.
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TITLE: STEWS - Simulation of Total Electronic Warfare Fysteuts.

DATE IMPLEMENTED: 1973.

MODEL TYPF: Analysis.

PROPONENT: Naval Research Laboratory, Code 5707, Washington, DC 20375-5000.

20INT OF CONTACT: Mr. S. Leroy, (202) 767-2013, AV 297-23T'.

PURPOSE: STEWS evaluates ESM systems effectiveness in medium-scale to large-
scale electromagnetic environments. It is a research and evaluation tool that
emulates EW receivers.

DESCRIPTION:
Domain: Land, sea, and air in any combination.

Span: Local and regional.

Environment: Land masses with no terrain; seas, but no sea states.

Force Composition: Platforms, missiles, and RED and BLUE emitters.

Scope of Conflict: Purely electromagnetic environments including
surveillance radars, jammers, decoys, etc.; no EO/IR or hard kill weapons.

Mission Area: outer air battle into inner defense zone.

Level of Detail of Processes and Entities: Platforms and missiles move about
in 3-D space according to planned tracks. Antennas rotate or scan
electronically. Emitters turn on and off and can be represented down to the
pulse level. ESM simulations can perform as superheterodyne receivers, IFMs,
crystal video, radars, etc. Level of detail is either uignal level or pulse-
by-pulse.. Library functions perform threat ID. Associated EW system displays
and dynanic scenario displays run simultaneously on RAMTEKs to allow for man-
in-the-loop interaction.

CONSTRUCTION:
Human Participation: Not required, but can be introduced via the EW system

operator interfaces if desired without model interruption.

Time Processing: Dynamic; some ESM systems may use fixed time-steps, others
are variable time-steps caused by behavioral response of EW system to the
current events. Other systems, such as radars, can be ratio-adjusted to
maintain a fixed wall clock time to game time ratio.

Treatront of RnBdomnese: Environment building process is either
deterministic or stochastic in determining initial platform positioning,
antenna pointing, emitter parameter values, etc. Emitter parameter
measurements of ESM system models may be stochastic. All stochastic processes
are performed via draws from pseudorandom number sequences. All runs are
repeatable given the same seeds.

Sidedness: Two-sided, asymmetric, one side (the environment) nonreactive.
ESM system to ESM system can be two-sided, symnetric.

LIMITATIONS: No terrain features currently in scenarios, no atmospheric
effects, and njo flat earth approximation for range calculations.
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PLANNED IMPROVEMENT'. AND MODIFICATIONS: Introduction of DTED and sea state

for multi-path and line-of-sight calculations; ellipsoid and spherical earth
models for long-rangie calculatione; atmospheric effects on propagation;
speedup of ESY- models to run the STEWS Operational Situations Simulations
(SOS) in real time; redirection of platforms and missiles in SOS runs to have
two-sided, symmetric sidedness; and hard kill models to allow for attriticn
contr*bvtion of such weapons.

INPUT: STEWS scenarios; detailed ESM system characteristics of the processing
and intercepting logic of the receivers; and input3 of the frequency coverage,
sensitivity, timing characteristics of various functions, etc.

OUTPUT: All printed output, including histories, emitter summary reports,
reports broken down by frequency coverage ban•is, and random files containing
all required emitter events for postprocessing by Model Analysis Programs
(MAPS), is optional. Scenario analyses provide hardcopy and plcts of pulse
densities and scenario dynamics.

HARDWARE AND SOFTWARE:
Computer: VAX computer with VMS; may run on a VMS clone.
Storage: STEWS sortware approximately 35,000 blocks. Individual ESM

system models typically 10,000 - 15,000 blocks.
Peripherals: Minimum 1 high-speed printer (1200 LPM); 2 VTIO0, VT200, or

VT300 series terminals; 1 Tektronix 4014, 4016, or 4125
series terminal; 2 RAMTEKs for ESM system displays.

Language: VAX FORTRAN.
Documentation: 17 documents plus any new issues as available.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Several man-months to several man-years to collect scenario

intelligence. ESM information depends on availability of specs or vendor.

CPU time per Cycle: Depends on scenario size and level of detail of each
ESM simulation; can vary from wall clock time to scenario time ratio of 1:1 to
300:1 (300:1 in the case of very fine level of detail simulations with heavy
message passing across a DECNet network) on VAX 86504.

Data Output Analysis: APS analyses, scenario analyses, and scenario
utilities produce a wide variety of hardcopy and graphics output.

Freguency of Use: Approximately 700 times per year.

Users: Only users of current software Lre PRIi and MITRE Corp.; DREO Canada;
DRCS Australia; AFAL WPAFB and EWL, ýt. Monmouth, use earlier versions.

Comments: STEWS Version 2.2 is continually upgraded, debugged, etc.
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TITLE: STOCHADE.

DATE IMPLEMENTED: N/A.

MODEL TYPE: Analysis.

PROPONENT: MA Department, RARDE (Fort Halstead,) Sevenoaks, Kent, U.K.

POINT OF CONTACT: System Assessment Group, Royal Military College of Science
(0793) 785285.

PURPOSE: STOCHADE is a fast, highly aggregated model of heterogeneous
direct-fire battle used as a research tool or as support for a higher-level
game.

DESCRIPTION:
Domain: Abstract; generally taken to be land.

.pa•.: Local or regional.

Environment: N/A.

.Lorce Composition: Mixed force of direct-fire weapons.

Scope of Conflict: Conventional.

Missiom-_e: N/A.

Level of Detail of Processes and Entities: Individual weapons aggregated
into groups of weapons of different types.

CONSTRUCTION:
Human Participation: Not required.

Time Processing: Two versions exist. The deterministic version is
time-step, and the stochastic version is event-step.

Treatment of Randomness: Deterministic model uses solution of a system of
Lanchester-type differential equations. Stochastic version is a simulation
solution of the stochastic equivalent of the deterministic equation.

Sidedness: Two-sided, symmetric.

LIMITATIONS: STOCHADE is a highly aggregated model in which ranges of
engagement are modeled according to the "centers of gravity" of the force.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPUT: Numbers of each weapon type, kill rates, speed of advance, target
selection rules, intervisibility and detection probabilities, fractional kill
rate capabilitias for moving weapons and targets, and proportion of fire on
dead or false targets.

OUTPUT: In the deterministic vers3ion it is the number of survivors of each
weapon typ& as a function of time and range. In the stochastic version
(optional), for each run, the output consists of casualties, target weapon,
firing weapon, and battle time order of fill.

Program routine: A summary of a number of replications gives the following:
number of RED and BLUE wins with 95% confi.dence intervals; average time of
battle, average time for RED win, average time for BLUE win (all with standard
deviations); mean and standard deviation of number of RED and BLUF survivors
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for each weapon type; and frequencies and histograms of numbers of survivors
for each weapon type.

HAPDWARE AND SOFTWAREt
Computer: A Hewlett Packard 9835A desktop computer and VDU, with

optional disk-drive, printer, and graph plotter; VAX 11/750
at RARDE.

Storage: N/A.
Perinherals: N/A.
Lanauaae: Hewlett Packard Extended BASIC and VAX FORTRAN at RARDE.
Documentation: User guide, program listing, and model descriptions.

SECURITY CLASSIFICATION: N/A.

GENERAL DATA:
Data Base: Minutes to input data.

CPU time per Cycle: Depending on data, 3-15 seconds per replication.

Data _Out.t Analysis: N/A.

Frequency of Use: Continuous at RARDE.

Users: RARDE and RMCS.

fT._ojtq: N/A.
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Of ITLE: STRAPEM - Strategic Penetration Model.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Air Force Studies and Analyses Agency (AFSAA/SAS), Pentagon,
Rnm 1D431, Wazhington, DC 20330-5420.

POINT OF CCNTACT: Capt. Conley DSN 227-.9795 r f'ommercial (703) 697-9795.

PURPOSE: STRAPEM simulates the effectiveness of a force of air breathing
vehicleu penetrating a defended airspace.

DESCRIPLION:
DoalD: Laid and air.

Sr A/: Theater/regional.

Yorce Composition,- Scenario dependent. Offensive forces include
penetrators, penetrator weapons (bombs, SFAMS, and cruise missiles), and
tankers. Defensive forcc, iuclude SUAWACS, EW/GCI radars, SAMs, airborne
interceptors (AUs), targetz, and command and control.

Scope of Conflict: Conventional and nuclear.

Mission Area: Low observable aircraft and ability of AIs and SAMs to
intercept penetrating aircraft.

Level of Detail of Processes and Entities: Scenarios can include 1-2

penetrating aircraft up to SIOP-like campaign. A list of 100 different events
can occur during a simulation run. Penetrator probability to penetrate and
probability of survival are Monte Carlo based.

CONST ajý -:

Human Participation: Required for decisions.

Time Processing: Dynamic time- and event-stepped.

Treatment of Randomness: Deterministic and probabilistic (Monte Carlo
based).

Sidedness: One-sided.

LIMITATIONS: 1) No capability to explicitly model the effects of ECM against
the EW/GCI net. 2) Ground-based defenses cannot move during the simulation.
3) Low fidelity modeling of in-flight refueling. ';) Penetrator fuel not
modeled.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None. The model was written in 1982
and several upgrades have been made since then.

INPUT: Offensive force structure aud mission plans, tactics guidelines, radar
performance factors, defensive beddowns (AIs, SAMs, SUAWACS, and EW/GCI
radars).

OUTPUT: The primary output is a list of 100 different events that can occur
during a simulation run. Postprocessors calculate the primary output
statistics -- probability to penetrate, probability of survival, and time in
coverage.
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HARDWARE AND SOFTWARE:
Computer: VAX and UNIX systems.
Language: FORTRAN 77.
Documentation: User& Guide and Analyst Manual available from OPR.

SECURITY CLASSIFICATION* Unclassified (without data base).

GENERAL DATA:
Data Base: Starting a data base from soratch for a simple case takes about

a week. For a SIOP-like scenario, data base development can take several man-
months. However, once basic data bases are built, excursions are easy to
accomplish without modification to the data base.

CPU time Per Cycle: Scenario dependent. Runs with five penetrators take
2-3 minutes. A simulation of a SIOP-like scenario takes 2-10 hours.

Data Output Analysis: Scenario dependent.

Freauency of Use: Daily.

Users: AFSAA/SAS, Boeing, The RAND Corporation, The Institute for Defense
xnalysis, Northrop, AFSC/FTD, AFSC/ASD.

0-
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TITLE: STRATC2AM - Strategic Command & Control Architecture Model.. DATE IMPLEMENTED: Unknown.

MODEL TYPE: Analysis. Research and evaluation tool which deals with force
capability and requirements.

PROPONENT: Air Force Center for Studies & Analysis (AFCSA), The Pentagon,
Rm 1D431, Washington, DC 20330-5420.

POINT OF CONTACT: Lt Ccl L. Clark, AV 227-9408, Comnercial (202) 697-9408.

PURPOSE: STRATC2AM analyzes multimessage command, control, and communications
(C3) networks in ambient and stress environments.

DESCRIPTION:
Domain: Land, sea, air, space, and undersea.

2pan: Accommodates any theater depending on the data base.

Envir-onment: Models day and night (unnmunication links batween nodes in both
nuclear stressed and ambient environments.

Force Composition: Accommodates any force structure depending on the data

base, including Blue and Red.

Scope of Conflict: Primarily nuclear effects on communication link.

&ission Area: Emergency Actic., Message disoemination to SIOP forces
throughout the world.

Level of Detail of Processes and Entities, STRATC2AM is a data-base-driven,

Monte Carlo simulator of C3 networks The model consists of an interactive
prepro-cessor which uses a query response format for data input, and a
simulator which uses the prepr-nessor data file and simulates the performance
of the prescribed C3 network under specified scenario environments. The
simulator performs propagation calculation and collects statistical data for
various Monte Carlo trials. The model's postprocessor reduces data collected
by the simulator and displays the results for analysis.

CONSTRUCTION:
Hutman Participation: Required for decisions and processes.

Time Processing. Dynamic, event-stepped model.

Treatment of Randomness: Stochastically based on direct computation of
probability of detection and probability of kill, with Monte Carlo
determination of result.

S1dedness: 'Iwo-sided, symmetric model.

LIMIZATIOUjS: 500 C3 nodes, 10 messages, and only looks at high altitude
nuclear bursts.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Converting preprocessor to PC-based,
adding Threat Assessment Module, improving LF/VLF and HF modeling for future
versions.

INPUT: Very user dependentl Communication equipment specifications
(modulation, frequency, power, etc.), message networking (routing of message
path), and scenario (jamners, nuclear bursts).
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OU-rPUQ: 13 separate statistical reports based on the simulation of the
networks performance (i.e., Probability of Correct Message Receipt).

HAiRDWARE AND SOFTWARE.
Computer: IBM 3090 or 9021-270.
Storage: Execuiable Code = 28M and Source Code - 70K.
Peripherals: Minci.um requirements: 1 printer and 4 IBM 3192F terminals.
Lanouaae: FORTRAN V.
Documentatior: Nonexistent.

SECURITY CLAStcIFLCA\TION: Secret.

GENERAL DATAA
Data Base: Preparation varies dependent on data base size.

CPU tme per Cycle: Dependent on data base size and player configuration.
Entire C3 connectivity network from message originator down to individual
TRIAD force elements can take up to 2 hours (simulator) and 10 minutes
(postprocessor) time.

Data Output Analysis Postprocessor aids in analysis of output.

Freguency of Use: Daily.

Users: Joint Strategic Target Planning Staff, Air Force, OSD (PA&E),
contractors supporting thuse agencies.

Comments: Updated through Science Applications International Corporation.
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TITLE: STRAT DEFENDER 2.

DATE IMPLEMENTED: l9b0.

MODEL TYPE: Analysis.

PROPONENT: Global Forces Division, Air Force Studies and Analyses Agency
(&FSAA/SAS), The Pentagon, Room 1D431, Washington, DC 20330-5420.

PO-NT OF CONTACT: Maj. D. Clements, DSN 22/-9430, Commercial (703) 697-9430.

PURPOSE: STRAT DEFENDER 2 is an event-oriented, Mcnte Carlo simulatior: of a
strategic defense system interacting with a deterministic attacling force of
bombers, and air-to-surface and cruise missiles. It is primdarily an
operations support tool. This model was originally developed at HQ NORAD and
modified for AFSAA/SAS use.

DESCRIPT ION

Domain. Land, air and space.

Span: Global.

Environment: Radar: Largely smooth earth, except in detailed AWACS
modeling where limited background types are used. Infraredt Three types of
earth background: land, water, and snow. Each type has an associated
emissivity. Clouds are modeled by giving cloud heights at one-degree latitude
and longi.tude increments around the globe.

Force Composition: RED strategic air-breathing forces versus BLUE defensive
forces, including ground radars, AWACS, space-based sensors, fighter
interceptors, and SAMs.

Scope of Conflict: Nuclear.

Mission Area: Strategic nuclear bombardment.

Level of Detail of Processes and Entities: STRAT DEFENDER 2 simulates the
movemen~t of bombers, air-to-surface missiles, and cruise missiles over a
spherical earth as well as their interaction with a defense network.
Interceptors are committed from bases or orbit points on a var'iety of
intercept profiles including aircraft fuel monitoriny and reattack login of
the profiles selected. End-game actions of detection, conversion, and misLile
kill are modeled stochnstically.

CONSTRUCTION:
human Participation: Required for building attack plan and locating

defensive forces. However, humans do not intervene in the simulation once it
has begun.

Time Processing: Dyna|iAc, event-step.

Treatment of Randomness: Uses both deterministic and stochastic techniques.
Events such av entering into and exiting out of radar and SAM coverage and
fighter commitment result from geographic and spatial relationships. However,
kills by fighters and SAMs, fi' 0 maintenance requirements, and certain time
delays are stochastically represen,:ted.

Sidedneso: Two-sided, asymmetric. Defensive forces can react to the
emerging battle, but penetrators must follow preplanned routoe.

LIMITATIONS: Terrain is not modeled, and command and control connectivity is
considered complete with some delays.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: RED attacking force data, including flight routes and their
characteristics (speed and altitude); penetrator signatures, both radar and
infrared; and target locations. BLUE defensive force data, including fighter
and SAM orders-of-battle, fighter and SAM performance data, radar performance
data, and rules of engagement.

OUTPUT: Printed listing of events as they occurred in time. Further, feach
type of event can be saved in its own history file an -t occurs. Summary data
includes the number of penetrators killed by type, fighter maintenance
statistics, and radar detection statistics.

HARDWARE AND SOFTWARE:
Computer: IBM 3090 MVS/XA.
Storaae: At least 700 KB, with more required if input data amounts

increase.
Peripherals: Standard mainframe input and output devicas.
Lanauage: SIMSCRIPT II.5.
Documentation: User's manual, programmer's manual and analyst's manual.

SECURITY CLASSIFICATION: Model without Oita is unclassified.

GENERAL DATA:
Data Base: Depends on scenario.

CPU time per Cycle: From 2G C. ' to 1 hour, depending on the scenario.

Data Output Analysis: Depends on scenario.

Freguency of Uset Based on STRAT DEFENDER 2 involvement in studies.

Users: AFSAA/SAS, DCA/DSSO/JNSV, ANSER Corporation, and ovhurs.

Comments: DCA/DSSO/JNSV is under contract for STRAT DEFENDER III, which
used this model as a foundation.
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TITLE: Strategic Allocation Model.

O DATE IMPLEMENTED: 1976.

MODEL TYPE: Analysis.

PROPONENT: Avtec Systems, Inc., 10530 Rosehave, St., Fairfax, VA 22030.
(under contract to Chief of Naval Operations, NAVOP 654, BE781, The Pentagon,
Arlington, VA 20350).

POINT OF CONTACT: Dr. Kenneth D. Shere, (703) 273-2211.

PURPOSE: The Strategic Allocation Model is used to evaluate the effectiveness
of the SSEN forces in terms of damage to the target base. Various types of
ASW and ABM are taken into account. Other parameters include operating areas,
the target baae and weapon loading.

DESCRIPTION:
Domain: Sea, air, space and land.

Span: Global.

Environment: N/A.

Force Composition: Red: ASW forces and ABM forces with some intelligence
added; Blue: SSBNs and SLBMs.

Scope of Conflict: Strategic.

Misa0in Area: Strategic Nuclear Warfare.

Level of Detail of Processes and Entities: Individual submarines and ASW
assets are allocated to known operating areas. Weapon loading allocated to
submarine classes. Target base is allocated to specific hard target and soft
target cells. ABM assets are allocated to cells or combinations of cells.

CONSTRUCTI(N:
Human Participation: Required to specify parameters such as the target base

and location and site of operating areas.

Time Proceseiiti: Permits attacks to occur in waves.

Treatment of Randomness: This model is deterministic and provides expected
values; search routines are used in the optimization process which allow the
analyst to evaluate tie variation or "smoothness" associated with the optimal
solution.

Sidedness: Two-sided, asymmetric, reactive. A double optimization process
is used. Red reacts to Blue submarine allocation. Blue targeting reacts tu
Red ASW. Red ABM reacts to Blue targeting.

LIMITATIONS: None from a theoretical viewpoint. Limited by computation time.

PLANNED IMPROVEMENTS AND MODI'I..,'TION.: Model is currently being used and
continues to be upda.ted to reflect the current ASW threat and weapon and
system capabilities.

INPUT: InpuL parameters include the target base, operating areas, and weapon
and ASW characteristics. Also input are the total number of submarines by
ocean and the total ASW and ABM resources.
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OUTPUT: Surviving number of hard targets and surviving percentage of the soft
targets are output, together with the allocation of the submarines to
operating areas and weapons to targets. The ASW allocation is also output.

HARDWARE AND SOFTWAPP:
Computer: This model has run on CDC Cyber 170, Sun Sparc workstations,

IBM 386 and 486 compatible microcomputers, and the Alliant.
Storaae: When the full model with ABM is running, !,t may be necessary

to use a machine equivalent to an Alliant.
Languaae: The code is written in FORTRAN 77. It should run on any

machine having a FORTRAN 77 compiler.
Documentation: A technical report that describes the model and a user

manual exist. These are available from Avtec Systems, Inc.
with permission from CNO-NOP654, or directly from
CNO-NOP654.

SECURITY CLASSIFICATION: Unclassified. The data used in this model are
classified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cvcle: Dependent on the specific problem addressed.

Data Ogtput Analysis: Not applicable. Generally done manually. Future
modifications will include more graphics.

PI.'rluency of Use: Over a period of years it is sporadic. When specific
roports are needed about 40-50 runs over 1-4 days are made. The model is
ent'.ianced regularly t'o address specific issues.

Userr. Chief of Naval Operations.
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TITLE: Strategic Defense Capability Calculator.

O DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: HQ USAF/XOXWF.

POINT Of CONTACT: LTC Ronald Trees, DSN 225-1535, Commercial (703) 695-1.535.

PURPOSE: The strategic defense model is used primarily to analyze strategic
level operations plans for the defense of the continental US. It is
specifically designed to serve as both an operations support And a force
capability tool to assess the relative values and capabilities of planned and
proposed strategic defense systems. Systems are divided into three subareas
of analysis: ballistic missile warning systems, space surveillance systems,
and strdtegic air defense systems.

DESCRIPTION:
Domain: Space, air.

Span: Accommodates largely the CONUS theater regarding ballistic missile
warning and strategic air defense. Space surveillance submodel covers most of
global exoatmospheric domain.

Environment: Environmental details are not significant in the models
calculations.

Force Composition: Incorporates Red force mix. Capabilities of Blue force
mixes can be analyzed as groups, subgroups, or as individual syst-ems.

Scope of conflict: Ballistic Missile Warning Model weapons categories
limited to early warning and detection of Red nuclear attack; Space
Surveillance is limited to observation of enemy satellite threat; Air DefenseModel concerns conventional fighter response to Red bomber/ALCM attack.

Level of Detail of Processes and Entities: Lowest level of entitien modeled
for Ballistic Missile Warning and Space Surveillance aub-models are major
mission-design series and proposed modifications. Air Defense sub-model level
is at individual anti-aircraft missiles and proposed modifications ir.
hardware.

CONSTRUCTION:
Human Participation: Not required or permitted during model run, but run is

interruptahle.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: one-sided.

LIMITATIONS: Does not model terrain.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Scenario development requires system force structure, weapon system
capabilities, probabilities of an attack, and enemy threat laydown.

OUTPUT: Likelihood of detecting and interc,.'.ing enemy threats.
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HARDWARE AND SOFTWARE:
Computer: Designed to run on a PC.
Storage: 640K RAM and lOMeg of hard disc space.
Peripherals: One printer.
Language: Microsoft PASCAL.
fLocumentation: User's manual and functional description.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Population of large data bases can take several man-days.

CPU time per Qyvc.: Under five minutes using an 80286 PC.

Data Outp~ut Analysis: Produces hardcopy of raw data. Requires a trained
analyst to interpret some data.

Frequency of Use: Severai times per year.

Users: HQ USAF/XOXWF.

Comments: None.
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TITLE: STRAT PATROLLER Model.

DATE I PLEMENTED: 1980.

MODEEL TPE: Analysis.

PROPO4FNT: Air Force Center for Studies and Analyses (hFCSA/SASS),
The Pentagon, Room 1D431, Washington, DC 20330-5420.

POINT OF CONTACýT: Capt Dave Goss, AFCSA/SASS, (703) 697-6086, AV 227-6086.

PURPOIE: STRAT PATROLLER analyzes interceptor detection capability.

DESCRIPTION:
Domain: Air.

Sgpa: Global.

Environment: Radar: Largely smooth earth with some ground clutter.
Infrared: Temperature, humidity, visibility, and percent cloud cover used to
represent the atmosphere.

Force Composition: RED strategic air-breathing forces vs. BLUE defensive

fighter forces.

Scope of Conflict: Conventional.

Mission Area: Strategic nuclear bombardment.

Level of Detail of Processies and Entities: S1RAT PATROLLER models the
scanning process of fighter radar antennas and infrared search sets; the
detection capability of those radars, infrared search sets, and the aircrew;

* and the radar, infrared, and visual observable characteristics of penetrator
aircraft and cruise missiles. Noise jamming and chaff are also modeled.
STRAT PATROLLER allows fighter orbit shapes and sensor search patterns to be
varied on each leg of the orbit to analyze the detection capability of a given
interceptor aircraft against a given threat.

CONSTRUCTION:
Human Participation: Required for building attack plan and locating

defensive forces. However, humans don't intervene in the simulation once it
has begun.

Time P~ocessing: rynamic, event-step.

Treatment of Randomness: Uses both deterministic and stochastic techniques.
Events such as entering into and exiting out of radar and SAM coverage and
fighter commitment result from geographic and spatial relationships. However,
detecting penetrators is a random process driven by the detection probability
they accumulate as they transit their flight paths.

Sidedness, Two-sided, symmetric. Defensive forces can react to the
emerging tattle, but penetrators must follow preplanned routes.

LIMITATIONS: Terrain is not modeled.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INU: RED attacking force data, jamming and chaff conditions, interceptor
orbit parameters, and detailed radar and infrared performance data.
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OUTPUT: Selective levels of output detail are possible through a series of
key words. Probability of detection for specific scenarios is the primary
output of this simulation.

HARDWARE AND SOFTWARE:
Computer: IBM 3081 with MVS/XA,
Storage: At least 100 KS, with mote required as the amount of input

data increases.
Peripherals: Standard input and output devices.
Languaae: SIMSCRIPT II.5ý
Documentation: User's manual, analyst's manual, and programmer's manual.

SECURITY CLASSjF2ATION: Source code is unclassified.

GENERAL DATA:
Data Ilse: Depends upon scenario.

CPU time Per Cycle: Depends upon scenario.

Data Output Analysis: Depends upon scenario.

Freguency of Use: Twice per year.

Y&rs: SASS.

Comments: None.
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TITLE: STRAT RANGE.

DATE IMPLEMENTED: 1976.

MODEL TYPE: Analysis.

PROPONENT: Air Force Center for Studies and Analyses (ArCSA/SASB).

POINT OF CQNTACT: Lt Col Remington, AFCSA/SASB, ext. 79748.

PURPOSE: STRAT RANGE calulates single sortie strategic bomber aerial
refueling support requirements.

DESCRIPTION:

Domain: Air.

Span: Global.

Environment: All weather.

Force Composition: BLUE.

Scoge of Conflict: Strategic nuclear.

Mission Area: Strategic nuclear (air-breathing).

Level of Detail of Processes and Entities: The entity is a single aircraft.
The processes are bomber missions supported defined in terms of mission
segment distances and payload.

CONSTRUCTION:

Human Participation: Required for decisions; model waits for decisions.

Time Processina: Static.

Treatment of Randomness: N/A.

Sidedness: One-sided.

LIMITATIONS: Time consuming.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Modify to read batch files and output
to printer or disk.

INPUT: Bomber type, payload configuration, fuel load, and flight profile are
input along with the type of tanker.

OUTPUT: Using MS-DOS print screen command, full or abbreviated printouts are
available giving bomber flight distance, fuel remaining, and gross weight for
each leg of the flight profile. Aerial refueling demand is noted in fractions
of tankers.

HARDWARE AND SOFTWARE:
Computerr IBM compatible/DOS.
Storage: Floppy disk.
Peripherals: Screen output.
Language: FORTRAN.
Documentation: Limited.

SECURITY CLASSIFICATION: UnLclassified.
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GENERAL DATA:

Data Base: From one week to two months.

CPU ti__•.qer Crycle: On the order of a few seconds per sortie run.

Data OutDut Analysis: Minimal.

Freauencv of Use: Am needod.

Users: AFCSA/SASB, Rand, and Northrop.

Comments: None.
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TITLE: STRAT SURVIVOR.

DATE IMPLEMENTED: 1977.

MODEL TYPE: Analysis.

PROPONENT: Air Force Center for Studies and Analyses (AFCSA/SASB),
The Pentagon, Room 1D431, Washington, DC 20330-5420.

POINT OF CONTACT: Maj Rolando, AFCSA/SASB, (703) 697-9804, AV 227-9804.

PURPOSE: STRAT SURVIVOR is used to analyze the strategic base escape probiuil.

DESCRIPTION:
Doman: Land and air.

Span: Regional.

Environment: Gust effects have been added to the model, but the changes to
the model have not been validated.

Force Composition: BLUE ground alert aircraft escaping from a pattern
attack by RED submarine-launched ballistic missiles.

Scope of Copflict: Strategic nuclear.

Mission Area: Strategic nuclear (air-breathing).

Level of Detail of Processes and Entities: The model uses simplified
descriptions of aircraft performance and vulnerability and relatively
comprehensive damage algorithms based on the "DIA Physical Vulnerability
Handbook" equations, the cumulative log-normal disol.it.Pition, and algorithms
developed by the Air Force Weapons Laboratory. Th3 potential kills a~e summed
and weighted to form an aggregation value matrix. The optimum we&a.xn
allocation is then selected using a standard transportation problem solution
technique in a combination oi base-by-base and missilw round-by-round
optimization. The model will allocate multiple missiles on a target when it
is feasible and profitable.

CONSTRUCTION:
Human Pauticipation: Not known--individual who maintained the model is no

longer in SA, and the model has not bean used for several years.

Time Processina: Static.

Treatment of Randomness: N/A.

Sidedriess: One-sided.

LIMITATIONS. Much of the optional output is inaccessiole and much of the
existing output is inexplicable. The model has not been validated since the
last changes.

PLANNED IMPROVEMENTS AND MODIFICATiONS: None.

INPUt: Aircraft characteristics, threat data (types and locations of
submarines), and offensive and defansive tactics data. The beddown can be
scenario-optimized if desired.
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OUTPUT% Surviving aircraft are summarized by individual aircraft, aircraft
type, base, and submarine. Optional outputs include peak overpressure and
thermal levels experienced by individual aircraft and plots of aircraft paths
and weapons DGZs.

HARDWARE AND SOFTWARE:
omputeW: IBM 3081 with MVS.

Storaqe: N/A.
Perinherals: N/A.
Languace: FORTRAN.
Documentation: Analysts' manual, users' manual, and programmers, manual.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
a Dase: Two weeks.

CPU time per Cycle: Thirty minutes.

Data Output A alysia: One hour (per set of replications).

Frequency of Use: Not currently used.

Users: Last known users: AFCSA/SASB.

Comments: None.
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TITLE: Strike.. DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and education (support of seminar war games).

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT; Micromodels Manager, (401) 841-3276, AV 948-3276.

PURPOSE: Strike models multi-aircraft strikes against defended land targets.
It is designed to support battle damage assessment in conjunction with larger
war games.

DESCRIPTION:
Domain: Land.

Span: Local.

Environment: N/A.

Force Composition: Strike aircraft, air- and ground-based defenses.

Scope of Conflict: Conventional strike and AAW.

Mission Area: Strike warfare, AAW.

Level of Detail of Processes and Entities: User defines geographic area,
strike composition, armament and flight profiles, defender air- and ground-
based AAW defense locations and composition.

CONSTRUCTIONi
Human Participation: Required for initial inputs only.

Time Processing: Closed form.

Treatment of Randcr.ness: Outcomes stochastically based on direct
computation of probabilities, with Monte Carlo determination of result.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Only useful Cor specific engagement vice aggregated results.
User input-intensive.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None anticipated.

INPUT: Map and target locations, strike composition and armament, locatiun,
composition and armament of air- and ground-based defenses.

OUTPUT: Cumulative detections, aircraft losses by aircraft type, weapons
expenditures, percentage target damaged/destroyed report.

HARDWARE AND SOFTWARE:
Computer: IBM-compatible PC with 512K RAM.
Storage: N/A.
Peripherals: Printer.
Language: "C."
Documentation: User's manual, design description, source ccde.

SECURITY CLASSIFICATION: Unclassified, but data base is classified.
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GENERAL DATA:

Data Base: One hour.

CPU time per Cycle: N/A.

Data Output Analysis: None.

Freauency of Use: Several times per year anticipated.

Users: Wargaming Department, Naval War College.

Comments: Strike is designed to be used in conjunction with the Yinematics
and Surface-Air Battle models. Data bases are compatible. Users should be
able to move freely among all three models. Strike may be used independently
to provide battle damage assessment information in support of larger war
games.
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TITLE: STRIKER - Tomahawk Land Attack Effectiveness Simulation.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: McDonnell Douglas Missile Systems Company, P.O. Box 516,
St. Louis, MO 63166.

POINT OF CONTACT: John Fox, (.-ý14) 233-0663.

PURPOSE: STRIKER models a ;sUE force of cruise missiles and tactical aircraft
that attack land targets and land--based RED force defensive systems. It
analyzes the survivability and effectiveness of the BLUE force in support of
engineering analyses for wcapon system development, and the development of
tactical doctrine, such aa the effectiveness of a mix of weapon systems
against targets.

DESCRIPTION:
Domain- Air, land, and sea.

Span: Theater or regional.

Environment: Any land area for which digital terrain elevation data is
available.

Force Composition: BLUE force cruise missiles and tactical aircraft. RED
force ground targets, SAM 3ites, and AAA sites.

Scoe oLf Conflict: Conventioral weapons.

Mission Area: Defenqe suppression and target damage.

Level of Detail of Processes and Entities: Missiles (BLUE and RED),
aLrcraft, and air-to-ground weapons (HARM, bombs, Walleye, Tacit Rainbow) are
represented individually and are modeled with three or more degrees of motion.
Radar performance models include radar range eacratioii, multipath, ground
clutter, and terra ' masking. The Tomahawk cruise missile model uses real
Tomahawk elevation guidance logic. HARM and Tacit Rainbow modela include all
guidance and attack logic modes. Attrition stops motion. Damage to a
necessary component suppresses a system. For example, the loss of a SAM site
radar suppresses the site.

CONSTRUCTION:
human Participation: User plans scenario and creates input files. Scenario

parameters are not modified during a simulation run (runs with or without
graphics). During a graphics run, user can stop and restart simulation,
adjust running speed, and zoom and pan display.

Time Processing: Dynamic, time-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetric. RED furce is reactive, BLUE force is
pertly preplanned and partly reactive.

LIMITATIONS: Maximum of 100 cruise missiles, 50 BLUE aircraft, 200 ground
targets, 100 SAM sites, and 200 AAA guns at 20 sites. These are compile-time
parameters, which can be easily adjusted.

' S-125



PLANNED IMPROVEMENTS AND MODIFICATIONS: RED force additions: early warning
radars, filter centers, command and control, AWACS, GCI radars, interceptor
aircraft. BLUE force additions: SLAM, laser-guided bombs, decoys.

INPUT: Digital terrain elevation data, BLUE and RED force weapon
characteristics, cruise missile mission plans, BLUE aircraft flight plans,
Tacit Rainbow mission plans, RED defense site locations, SAM site firing
dictrine and sector options, and weaponeering inputs for target damage
simulation.

OUTPUT: Dynamic color graphics display of strike area showing moving
vehicles, targets, and flight plans; dynamic text display showing summary of
RED and BLUE kills; dynamic text display of information about one user-
selected vehicle; and computer file outputs with target damage assessment,
BLUE force attrition, RED force attrition, and detailed time history of
events.

HARDWARE AND SOFTWARE:
Computer: VAX/VMS.
Storage: Approximately 5 MB of main (virtual) memory, 100,000 blocks

of disk storage, plus DTED data (5700 blocks per area of
1 degree latitude by 1 degree longitude).

Peripherals: Tektronix 4115 or 4125 graphics terminal.
Language: FORTRAN 77 with DEC extensions.
Documentation: Simulation catalog entry (21 pages), model description (89

pages), user manual (60 pages).

SECURITY CLASSIFICATION: Secret. (Nearly all code is unclassified, but a
small number of subprograms are secret or confidential.)

GENERAL DATA:
Data Base: Two to four weeks for a new scenario; less if working from an

existing scenario. I

CPU time per Cycle: Depends on scenario size. One case of 25 cruise
missiles, 29 SAM sites, and 17 AAA sites took 62.5 CPU minutes for 25 Monte
Carlo iterations.

Data Output Analysis: Depends on the intent of the analysis. A data
reduction program is available to select, sort, and summarize event file data.

Frequency of Use: Used monthly.

Users: Used internally by McDonnell Douglas. Programs include Tomahawk,
Cruise Missile Mission Planning, Advanced F/A-18, Tacit Rainbow, SLAM, AIWS.

Comments: Utilizes radar performance data generated by SALRAM, another
McDonnell Douglas simulation. Enhancements are ongoing.
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TITLE: Sub-on-Sub.. DATE IMPLEMENTED: 1987

MODEL TYPE: Training and education.

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT: Micromodels Manager, (401) 841-3276, AV 948-3276.

PURPOSE: Sub-ore-. b.) models submarine versus submarine detections and
engagements. I- iz, designed to support battle damage assessment in
conjunction wl.4;h 1J-rger-scale way games.

DESCRIPTION:
Domain: Sea.

Span: Individual.

Environment: Season/month, location, ocean area, sea state, shipping
density.

Force Composition: Individual BLUE and RED submarines.

Scope of Conflict: Conventional sub-ASW weapons.

Mission Area: AW.

Level of Detail of Processes and Entities: User specifies BLUE and RED
submarine mission type and disposition (aggressive or evasive), platform
clasL, and sensor and weapon types. Highly detailed detection and engagement
models.

S CONSTRUCTION:

Human Participation: Required for init.al inputs only.

lime Processing: Static.

Treatment of Randomness: Outcomes stochastically based on direct
computation of probabilities, with -Aonte Carlo determination of result.

Si.'e~h~e': Two-sided, symmetric.

LIMITATIONS! OnIy useful for very small engagement (i.e., one sub versus one
sub). Output insufficiently detailed for analysis.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Update platform, sensor, and weapon
parameters.

INPUT: Environment, BLUE/RED missions, platforms, sensors, weapons,
countermeasure effectiveness.

OUTPUT: BLUE/RED detection MDRs, probabilities of detection, attack/closure,
kill and reattack, and mean and random probability values.

HARDWARE AND SOFTWARE:
Computer: IBM-compatible PC with 512K RAM.
StoraQe: N/A.
Peripherals: N/A.
Language: BASIC.
Documentation: User's manual, design description, program code.
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SECURITY CLASSIFICATION: Unclassified but data base is classified.

GELDATV:
?ata Base: Done by contractor.

CPU time per Cycle: About 45 seconds.

Data OutRut Analvsi.s: None.

Frequency of Use: 15-20 times per year.

Users: Wargaming Depart,nent, Naval War College.

Comments: None.
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TITLE: Suppressor.

DATE !MPLEMENTED: 2989.

MODEL TYPE: Analysis.

PROPONENT: Air Force Electronic Combat Office (AFECO), Wright-Patterson AFB,
OH 45433.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620. Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOgj: Thn Suppressor Simulation System is an appropriate tool for
evaluating different weapon systems, sensor systems, tactics or command
procedures in composite Electronic Combat missions against an in, •grated air
defense.

DESCRIPTION: The Suppressor digital computer model is an event-stepped,
player-oriented, general-purpose simulation of a possible multi-sided conflict
involving some combination of air, ground, naval, and space-based force
structures.

XjLMITATIONS: 1) Limited input error checking; 2) On large scenarios: storage
and CPU time.

INPUT: 1) Type Data Base (TDR), contains the characteristics and capabilities
of the players, including their tactics; 2) Scenario Data Base (SDB),
describes the relationships among the players: their locations, command and
control links, communication nets, etc.; 3) Environment Data Base (EDB),
defines the terrain surface for the LOS calculations for sensors,
communications equipment, and radar/radio jammers.

S Ji~Tj•. 1) Screen display resembling a scoreboard during execution; 2) Text
file containing a time line of user-selected events; 3) A binary file
containing a snapshot of the scenario at end-of-game.

HARDWARE AND SOFTWARE:
Computer: VAX (with minor documented changes, can be placed on IBM,

PC, UNIX machines)
Storage: 3.4 Mbytes Disk Storage on VAX without input files.

4-6 Kbytes/Player plus Terrain Data. Necessary Executable
Memory.

Language: FORTRAN.
Documentation: Installation and Use; Input Data Item Referenues;

Example User Instructions; Model Responses

SECURITY CLASSIFICATION: Source Code is Unclassified.

GENERAL DATA:
Time Reguirements: Compilation time: Machine dependent; Typical run time:

Scenario dependent (with minimal number of moving systems will run close to
real time).
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Users513 TESTS/TEOE

544 CAS/CAOP
6510 TW/TSDE
AD /ENYS
AFCSA/SASB
AFECO/ET
AFOTEC/OAN
AIL Systems Inc.
ASD/ENAMA
ASD/ENS
ASD/ENSSE
ASD/XRM
ASDI
Alphascience
Amherst System Inc.
Analytic Services Inc.
BDM Corporation
Ball - Systems Engineering Division
Battelle Memorial Institute - Columbus Division
Boeing Aerospace Company
Boeing Military Arircraft Company
Booz, Allen & Hamilton
Brunswick Defense (AMTC)
C3CM Joint Test Force/OAM
CAB Link Flight Simulation
Calspan Corporation
Cambridge Research Associates, Inc.
Computer Sciences Corporation
Dalmo Victor Inc., The Singer Company
Defense Development Corporation
E-Systems, Greenville Division
ENYS
FTD/TQIO
FTD/TTISO
GTE Government Systems Corporation
General Dynamics Corporntion
General Dynamics/Convair Division
General Dynamics/Electronics Division
General Research Corporation
Georgia Institute of Technology
Gould (NAVCOM)
HQ SAC/XPSS
UQ USAFTAWC/ECAO
HQS USAF/SAGR
Hughes Aircraft Company - Radar Systems Group
Institute for Defense Analyses
JEWC/CA
JEWC/TAE
Johns Hopkins Univ. Applied Fhysics Lab.
KAMAK Research Corporation
LTV Aircraft Prcducts Group
LTV Missiles and Electronics Group
Link Flight Simulation Corporation
Litton/Applied Technology
Lockheed - Aeronautical System Company
Lockheed - Georgia Company
Lockheed Aircraft Services Company
Logicon, Inc.
Loral Advanced Projects
Loral Electronic Systems S-130



MacAulay-Brown Inc.
Martin Marietta - Orlando Aerospace
Martin Marietta Simulation Systems Division
McDonnell Aircraft Company
McDonnell Douglas Aircraft Company
Merit Technology Inc.
Mitre Corporation
NASA Lewis Research Center
Naval Air Test Center
Naval Weapons Center
Naval Weapons Support Center
Northrop Corporation - Aircraft Division
Northrop Defense Systems Division
Operations Analysis
OptiMetrics, Inc.
Phoenix International Unlimited, Inc.
Quest Research Corporation
Rockwell International/NAAO
SAIC
Sanders Associates, Inc.
SofTech, Inc.
Sverdrup Technology, Inc. - TSG
TRW/Defense Systems Group
TRW/Electronic Systems Group
TRW/Military Electronics & Avionics Division
Texas Instruments
Texas Instruments - Radar Division
The Rand Corporation
Tracor Aerospace, Inc.
U.S. Army - CECOM; Center fur C3 Systems
U.S. Army - CECOM; Center for EW/RSTA
U.S. Naval Air Facility
USAF ESD/ICZ
Unisys - Systems Management Group
WL/AAWA-1
WL/AAWA-2
Westinghouse Electric Corporation.
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TITLE: SUWAM - Strategic Unconventional Warfare Assessment Model.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Training and education (support of seminar war games and
exercises).

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT: Micromodels Manager, (401) 841-3276, AV 948-327f,,

PURPOSE: SUWAM is designed to provide a special operations element into
larger-scale war games.

DESCRIPTION:
Domain: Land.

Span: Individual.

Environment: Weather and terrain.

Force Composition: Individual special operations teams, indigenous
personnel.

ScoDe of Conflict: Special operations team against unalerted target
defenses.

Mission Area: Unconventional warfare.

Level of Detail of Processes and Entities: Four highly detailed major
groups of interaction: infiltration, link-up, raid, and escape and evasion.

* CONSTRUCTION:
Human Participation: Required for initial inputs only.

Time Processing: Closed form.

Treatment of Randomness: Outcomes stochastically based on direct
computation of probabilities, with Monte Carlo determination of result.

Sidedness: Two-sided, asymmetric, one side reactive (defense).

LIMITATIONS: Only useful for very small-scale interaction.

PLANNED IMPROVEMENTS AND MODIFCATIONS: None anticipated.

INPUT: Weather, terrain, mission type, infiltration and link-up plan, mission
duration, and mission criticality.

OUTPUT: Highly detailed report of mission events. Each major interaction
must be successful in order to proceed further in the mission.

HARDWARE AND SOFTWARE:
Computer: IBM-compatible PC.
Storage: N/A.
Periphe~rals: N/A.
LanquaQe: BASIC.
Documentation: User's manual, source code.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:

Data Basn: Five minutes.

CPU time Per Cycle: Five seconds.

Data Output Analysis: Descriptive narration of mission events.

Frequency of Use: Several times per year.

Users: N/A.

Comments: SUWAM was originally designed by the National Defense University
Vargaming Center and modified by CINCPAC staff Operations Analysts.
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TITLE: SUWAM 3.1 - Strategic Unconventional Warfare Assessment Model.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Training and education.

PROPONENT: Joint Warfare Center, Hurlburt Fi.eld, FL 32544-5000.

POINT OF CONTACT: LTC Eric J. Nelson, (904) 884-6928, AV 579-6928.

PURPOSE: SUWAM 3.1 is an updated, MS-DOS version of the National Defense
University SUWAM III. It is an unclassified model, which can be used tc
produce mission results. As an exercise driver, SUWAM 3.1 has also bean used
to support larger, interactive Joint Training (Command Post) Exercises.

DESCRI PT ION:
Domai: Land, sea, and air.

San: Accommodates any theater.

Environment: Evaluates mission planning inputs and provides the probability
of possible results or a set of possible results.

Force Composition: Joint and combined SOF.

Scope of Conflict: Model will assess direct action (raids), hostage rescue,
strategic reconnaissance, infiltration (air, sea, and land), resupply, and
indigenous force training.

Mission Area: SOF.

Level of Detail of Processes and Entities: Single- and multi-force missions
are divided into a series of events. Each event is sequentially simulated to
determine the outcome. Results of each event are randomly evaluated in light
of opposition threat, target type, team and force size, mission criticality,
terrain and environment, weather, and time allocated, Produces genaric damage
assessments and assessment translations for the mission.

CONSTRUCTION:
Human Participation: Required for decisions and "rocesses. Knowledge of

SOF planning required.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic, Monte Carlo determination of results.
Probability tables and translations are based on "professional judgment," but
can be edited to reflect statistical values.

Sidedness: One-sided, symmetric, reactive. Will represent either RED or
BLUE. Can be operated by one operator.

LIMITATIONS: Requires a manual interface when used with other exercise
drivers such as JESS and JTLS.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The model has just gone through a
major upgrade. Future enhancements include a possible interface with other
simulation models.

INPUT: SOF mission planning factors.
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OUTPUT: Computer printouts of the probability of possible xesults or a single
set of possible results. Results are coordinated with the primary exercise
driver/classified scenario and appropriate message traffic provided to the
exercise participants.

HARDWARE AND SOFTWARE:
Computer: Designed to run on any IBM PC/XT or compatible, any monitor,

and adapter.
Storaae: One floppy or one floppy and one hard drive.
Peripherals: One printer required.
Languaae: Borland Turbo Pascal.
Documentation: A user's manual is available.

SECURITY CLASSIFICATION: Unclassified, but a tailored exercise data base may
require classification.

GENERAL DATA:
Data Base: A generic data base is used, and is easily edited to meet

specific requirements.

CPU time per Cycle: Very rapid (seconda).

Data Output Analysis: Manual.

Freauency of Use: Varies.

Users: Joint Warfare Center. Has been used to support USCENTCOM. The
various Joint and Service schools interested in SOF staff officer training and
SOF unit level staff training ara potential users.

Comments: SUWAM is part of the Joint Warfare Center's SOF Simulation
(SOFSIM) program, as a short-term solution to the need for an SOF simulation,
until SOF can be incorporated into larger simulation models such as JESS and
JTLS. Long-term use of SUWAM may be limited to unit level staff training,
since it can be run on equipment normally found within the unit.
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TITLE: SWARM - Strategic Warning and Responso Model.

DATE IMPLEMENTED: March 1985 (initiated), December 1988 (Version 3.90).

MODEL TYPE: Analysis.

PROPONENT: National Test Bed/Joint Program Office, Falcon AFB, CO 80912-5000.

POINT OF CONTACT: Peter Knepell (GEODYNAMICS), NTBIC M.S. N8930, Falcon AFB,
80912-5000, (719) 380-2166.

Steven Woodcock (MMC), NTBIC M.S. N8400, Falcon AFB, 80912-5000,
(719) 380-2117/3556.

PURPOSE: SWARM is a medium fidelity, end-to-end simulation of SDI systems and
threats that evaluates SDI system effectiveness and supports the analysis of
dynamic, time-sensitive interactions between multiple strategic layers, the
loss of critical asiets, and -heir effects or each side's offensive and
defensive force structures. it is fully compatible with the October 1988
Phase I Architectu.re Document.

DESCRIPTION:
Domain: Air and space with limited naval (submarines); ground possible.

Span: Earth and near-Earth.

Environment: Sunlight and shadow in space or atmosphere; cloud cover; some
nuclear effects.

Force Composition: ICBMs, SLBMs, Bombers, ALCMs, ASATs, SBICVs, SBLs, ERIS,
HEDI, C2 Nodes, Population Centers, BSTS, SSTS, GSTS, and GBRs.
Scpeof Conflict: Primarily nuclear, kinetic, and lacier; SDI systems are

permitted to interact in a hostile manner.

Mission Area: All SDI missions; some joint SDI-ADI analysis.

Level of Detail of Processes And Entities: SWARM is designed as several
separate models linked together via a "framework." Threats are usually
aggregated into "tubes," but such aggregation is not necessary.
Constellations can be circular or elliptical, with any mix of phasing,
inclination, or ascending nodes. Different battle management strategies can
be used by each side on a per-phase basis. User-supplied asset "values" are
used to prioritize both threat engagement and asset defense. True event
physics are modeled to the level of detail supported by each module.

CONSTRUCTION:
Human Paxticipation: Batch model; user required only for initial -etup.

Time Processing: Dynamic, timi- and event-step. Time-steps to the time the
naxt event on the event queue, not to any uniform clock "tick." A Conflict
Manager module prevents invalid or illegal event transactions.

Treatment of Randomness: Stochastic, Monte Carlo. Most kills evaluated

during some form of probability of kill.

Sidednese: Two-sided, symmetrical (sometimes referred to as "four-sided").

LIMITATIONS: None intrinsic to the model structure or philosophy.
Communications not currently modeled.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Release 4.00 is tentatively scheduled
for early epring of 1989. Upgrades to include further enhancements to the
sensor model; introduction of fighters and patrolling aircraft; expanded
nuclear effects; incorporation of a communications model; links to the NTB CUI
environment; and rehosting to NTB Cray-2 and SUN 4/60 workstations.

INPUT: Menuing front-end used for most 3cenario data entry. Threat tracks
provided by external sources or generated internally by SWARM. Preprocessing
utilities help user create scenarios, especially in ASAT attack planning.

OUTPUT: STATS postprocessing utility can provide details on weapon usage and
wastage by phase, assets destroyed or surviving, system "leakage" by phase,
etc. Use of RS/I, a package from BBN Software available on SUN workstations,
provides more detailed statistical analysis.

HARDWARE AND SOFTWARE:
Computer: Currently on Elxsi 6400 running Embos and Cray-2 running

Unicos.
Storage: Memory: 10 MB. Disk Space: 5-15 MB (per scenirio).
Peripherals: One VT-100 (or compatible) terminal, one printor, and one

SUN workstation.
Languaqe: FORTRAN 77 with 55,000 LOC.
Documentation: User and operations manuals available now. Programmer and

technical reference manuals are being developed and should
be released with Version 4.00.

SECURITY CLASSIFICATIO'C: Secret.

GENERAL DATA:
Data Base: About three man-days for initial scenario generation and data

base population.

CPU time per Cycle: Depends on data base size; on the Elxsi, the TSCB-I
scenario runs in nine minutes. Deaggregated threats can take hours.

Data Output Analysis: Some postprocessor analysis; hardcopies available.

Frequency of Use: Used almost constantly. Has supported several NTB/SDIO
studies into the Phase One Architecture's survivability and effectiveness.

Userq: NTB/JPO, POPMO, 6DIO Innovative Architectures Office, Martin
Mariett.a SDI Architecture Study, Martin Marietta SABIR Program, Geodynamics,
MITRE.

Cormer:ts: SWARM configuration management is controlled via NTB Quality
Assurance. It is continually upgraded and enhanced, primarily in response to
user needs. It was designed to be a fully two-sided, modular simulation of
full strategic triad. Every asset type and object function has a separate
modular representation and can be represented at multiple levels of fidelity.
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.TLE: SWATEM - Small-Force Weapons and Tactics Evaluation Model.

DATE IMPLEMENTED: 6 August 1991.

MODEL TYPE: Analysis.

PROPONENT U.S. Army Ballistic Research Laboratory (USABRL), Aberdeen Proving
Groiind, ho 21005-5066.

POINT OF CONTACT: Dr. Joseph K. Wald, AV 298-9077.

PURPOSE: SWATEM is a research and evaluation tool that simulates a battle
between two small heterogeneous groups of ')tosing forces. There is a maximum
of 10 "game pieces" and 4 different kinds n weapon systems per side. SWATEM
was developed to simulate a battle between "pop-up" attack helicopters and air
defense systems protecting eleinents of the maneuver force, but is not limited
to this scenario.

DESCRIYTION:
Domain: Land and air (hovering helicopters).

Span: Individual and local (one-on-one and few-on-few).

Unvironment: Statistiral terrain, day and night, and a variety of weather
conditions.

Force Compositiun: Combined arms (principally a&mor, air defense, and
helico-oters) .

scoRe of Cornflict: Conventioral.

kl-sion Area: Close combat with helicopters and air defense.

Level of Detail of Processes and Entities: Individual weapon systems are
the entities mod~led. Model stresses timeline interaction between opposing
woeapon systems. Detection, unmask and remask, target prioritization, handoff,
weapon selection, flyout, intercept, and damage assessment are modeled.

CONSTRUCTICON:
Human Participation: Not permitted.

Time Processin.1: Dynamic, event-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, symmetric.

LIMITATIONS: Werpon zystems move only w.:i.le under mask.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INrUT: intrinsic weapon system characteristics, interactive weapon system
characteristics, and tactics and rules of Ligaaement.

OU'TPUT: Killer and victim scoreboards, ammunition expenditure, optional
gralhicu (battlefield "snapshots" of game in progress).
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HARDWARE AND SOFTWARE:
Computer: Cray 2/UNIX.
Storame: Approximately 300,OOC bytes needed at run time.
Peripherals: 1 (graphics) terminal, 1 line printer.
Lanauage: FORTRAN.
Documentation: U.S. Army Materiel Systems Analysis Activity Technical

Report No. 437: The Small-Force Weapons And Tactics
Evaluation Model (SWATEM); U.S. Army Ballistic Research
Laboratory Technical Report BRL-TR-3060: SWATEM: Input
Guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: No formal data base. Approximately one day is required to

physically assemble a runstream.

CPU time Der Cycle: Typically less than 10 seconds per Monte Carlo
replication.

Data Output Analysis: No postprocessing rpquired.

Freguency of Use: Used annually for large studies lasting from three to six
months.

Users: U.S. Army Ballistic Research Laboratory (USABRL) and U.S. Army
Materiel Systems Analysis Activity (USAMSAA).

Comments: Input data comes from a variety of one-on--one "Item-level"
models.

0
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TITLE: 3DHZD - Three-Dimensional Chemical Hazard Model.. DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Atmospheric Science Lanoratory,
ATTN: SLCAS-AE-A, White Sands Missile Range, NM 88002-5501.

POINT OF CONTACT: Mr. David Sauter, (505) 678-2078, AV 258-2078.

PURPOSE: 3DHID is used primarily to determine the dimensions of the vapor
hazard to low flying aviators frc" threat chemical attacks. It is mainly an
operation support tool, although it can also be used as a research and
evaluation tool.

DESCRIPTION:
Domain: Land and air.

Span: Local.

Environment: Models effects of weather but not terrain.

Force Composition: N/A.

Scope of Conflict: Chemical.

Mission Area: Those involving chemical usage.

Level of Detail of Processes and Entities: Effects on individual aircraft
are modeled through the input of aircraft-specific flight characteristics,
such as flight speed.

* CONSTRUCTION:
Human Participation: Required for decisions (waited for).

Time Processina: Dynamir, time-step.

Treatment of Randomness: Basically deterministic.

Sidedness: N/A.

LIMITATIONS: No complex, terrain-influenced wind.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Include terrain-influenced winds on
the transport and diffusion of the chemical vapor as well as additional
surface types for liquid agent evapordtion rates.

INPUT: Meteorological variables and pertinent parameters describing the
chemical agent attack (e.g., number and types of rounds, agent used, location
of attack).

OUTPUT: Printout of lengt.a, width, and height of the vapor hazard to aviators
for up to 10 user-specified times.

HARDWARE AND SOFTWARE:
Comuuter: IBM PC or compztible.
Storage: 100 KB on a floppy diakette.
Peripherals: Printer (optional).
Language: Turbo Pascal.
Documentation: Technical report/users guide in review.
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SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Already exists or can be easily obtained.

CPU time per Cycle: Negligible; runs on a PC in minutes.

Data Output Analvsis: None; results are easily understood.

Frequency of Use: Variable.

Users: Defense Nuclear Aqency, Chemical School, Atmospheric Sciences
Laboratory.

Comments: None.
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TITLE: TACAP - Tactical Air Command Aircraft Profiler.

DATE IMPLEMENTED: 19'74.

MODEL TYPE: Analysis (Operation Support Tool).

PROPONENT: TAC/DOXD.

POINT OF CONTACT: Mel Estes, AFCSA/SAGF, 697-5b16 or
Ann Brown, 1912th CSGP/DOPO, AV 574-3543.

PURPOSE: The TACAP model is a computer program that provides users with a
fast and flexible tool for developing information for refuelable, tactical
aircraft. This model simulates the flight of an aircraft cell by computing
fuel consumed and time and distance between checkpoints as well as by
generating aerial refueling points and corresponding abort routes while giving
consideration to climbs, descents, climatological effects, and changes in
tanker/receiver ratios en route.

DESCRIPTION:
Domain: Air.

Span: Global.

Environment: Weather and geography.

Force Composition!; Can consider selected Air Force, Naval, or Marine
aircraft.

Scope of Conflict: Primarily an aircraft deployment model.

Missio, Area: Deployment of tactical forces.

Level of Detail of Processes and Entities: Individual aircraft operating in
flights during deployment or movement.

CONSTRU'.rION:
Human Participiation: Required to describe the flight parameters including

type of aircraft; number of aircraft; route including departure, en route
abort ba.3es, destination base, and alternate airfields; altitudes; weather;
and tanker/receiver ratios. Once these input parameters are set, further
human participation is not required for the excursion.

Time Processing: Dynamic; time starts at aircraft departure and is reported
4n hours and minutes throughout the flight as time since departure.

Treatment of Randomness: Deterministic; develops calculations based on

alqorithms and data.

sidedness: One-sided.

LIMITATIONS: LiL.ited to exact aircraft and configuiation contained in the
data base.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Feasibility study in progress to
adapt program for use in PCs

INPUT. See Human Partizipation.

OUTPUT: Computer printouts :.isting route, times of events, aeria. refi~eling
information, and en route abort bases for individual aircraft.
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HARDWARE AND SOFTWARE:
Computer: Honeywell 6000 (WWMCCS) - GCOS 8.
Storage: 55K.
Peripherals: Printer.
Language: COBOL/FORTRAN 74.
Documentation: Maintained at 1912th CSGP/DOPO; Langley AFB, VA 23665.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Requires four to six hours to install a new aircraft type into

the data base. Requires one to two hours to construct a route structure.
Requires less than one hour to devise a JCL for a batch run.

CPU time per Cycle: 0.6 minutes.

Data Output Analysis: Offline.

Frequency of Use: About 500-1000 runs per year.

Users: AFCSA, HQ TAC/DOXD and 2ADG/DON.

Comments: Stand-alone program--output formatted to serve as input to other
selected models.

0
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TITLE: TAC BRAWLER.

DATE IMPLEMENTED: 1977.

MODEL TYPE: Analysis (but could be used as a training tool).

PROPONENT: Air Force Center for Studies and Analysis, Regional Forces
Division (AFCSA/SAG), The Pentagon, Washington, DC 20330.

POINT OF CONTACT: Maj. Milt Johnson, (202) 697-5677, AV 227-5677.

PURPOSE: TAC BRAWLER is an engagement-level air-to-air combat simulation used
primarily for the evaluation of avionics, weapons, and tactics. TAC BRAWLER
has also been used as an intelligent target generator in manned simulators.

DESCRIPTION:
Domain: Air-to-air (also simplistic ground-to-air).

Span: Engagement level.

Enyironment: Smooth earth; day/night effects for IR and visual; user-
selected constant radar reflectivity for ground; user selected IR clutter
en-,rr.mnen' (water, urban, rural), cloud layers.

•j~.ii ty.mponition: Blue and red forces organized as flights, optionally
unde:. control of GCI or AWACS.

Scote o! Conflict: Conventional warfare.

Mission Area: All air-to-air missions including Fighter Sweep, Defensive
Counter Air, Offensive Counter Air, etc. Bomber missions carn be portrayed
except f Dr air-to-ground weapon delivery.

Level of Detail of Processes and Entities: Individual aircraft with
specific avionics coufigurations and weapon loadouts; detailed missile flyout;
generic m,.dels for each avionics device type with differences instantiated
through data. Explicit modeling of communications. Aircraft (5-.DOF
aerodynamics flyout), Missile (4-DOF no roll, detailed seeker representation
with explicit tracking and guidance); Radar (level of radar range equation
including ground clutter, detailed representation of mechanization); Infrared
(Uses LOWTRAN generated tables for transmissivity and tabular data for
aircraft IR signatures); sophisticated simulation of pilot decisions utilizing
value-driven decision algorithms and an information-oriented architecture.

CONSTRUCTION:
Human Participation: When embedded in manned simulators.

Time Processing: Dynamic, Event-Step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, symmetric, both sides reactive.

LIMITATIONS: Flat earth, run time penalty with increasing number of players
like n', where a= 1.5. Default limits: 24 aircraft, 8 flights - modifiable.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Graphical Display Improvements
(display of avionics search patterns during engagement replay; optional view
from missile seeker during replay); Front End (X-Window based graphical front
end for scenario prepavation, graphical display of input data, etc.); added
fidelity in C3, NCTT.
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INPUT: Aircraft configurations, initial positions, and initial avionics
status; RULES file describing tactics to be utilized; data base of aircraft,
avionics, and weapon characteristics.

OUTPUT: Terminal "log" file of important events. User-controlled diagnostic
output file. History file for graphical replay of engagements from view of
remote observer or from cockpit view. Statistical postprocessor and report
generator presenting over 50 MOEs including exchange ratios, loss rates, kill
:ates, detection ranges by device type, launch ranges, weapon effectiveness
MOEs, etc.

HARDWARE AND SOFTWARE:
ComRpLter(OS': Recommend UNIX machine (MIPS, SUN, Silicon Graphics, etc.)

because of availability of a UNlX-based environment for
configuration control and %oncurrent multiple study
isolation. Also installed on VAXs.

Storaae: Recommend several hundred MB for source, object, data, and
outputs.

Peripherals: Printer, graphics terminal.
Lanquace: FORTRAN 77 and several C routines.

Documentation: Management Summary, User, Analyst, and Programmer Manual.

SECURITY CLASSIFICATION: Secret; becomes unclassified upon removal of two
small algorithms. Data suppl.ied is UNCLASS, SECRET, and
SECRET/NOFORN/WNINTEL.

GENERAL DATA:
Data Base: If using existing weapons, avionics, and airframe data bases,

preparation consists of tuning of tactics for engagement and layout of initial
flight configurations and positions - generally about a week for engagement
with 2 flights on each side but depends upon the complexity of tactics to be
employed and number of flights in engagement.

CPU time ver Cycle: Depends upon number of aircraft in engagement,
engagement duration, and computer speed. For enqagement of 4-8 aircraft,
15 minutes of CPU time typical on faster UNIX machines (MIPS, SUN, Silicon
Graphics).

Data Output Analysis: As Monte Carlo simulation, requires 20-30 iterations
per fixed condition. Statistical postprocessor generates report with numerous
MOEs for the set of iterations. Graphical review of all iterations
recommended.

Frequencyof Usq: In continuous use by several users.

Users: USAF (AFCSA/SAG, FTD/SDAEE, ESD, Rome Air Development Center, TAC
Joint St.udies Group), Navy (NAVAIR, NWC China Lake), Rand, Lockheed, Northrop,
Grumman, McDonnell rotiqlas, Rockwell, General Dynamics, Boeing, General
Electric, Loral, LTV, Raytheon, Sanders, Texas Instruments.

Comments: Annual User's Group meeting, usually in October.
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TITLE: TACCSF - Theater Air Command and Control Simulation Facility.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis and training.

PROPON 'TT: Detachment 4, USAF Tactical Air Warfare Center, Kirtland Air Force
Base, New Mexico.

POINT OX CONTACT1: Det 4 Commander, AV 246-1472, Commercial (505) 846-1472.

PURPOSI: The TACCSF is the world's largest man-in-the-loop air defense
simulation. The facility is a national asset, operated by the Air Force, with
Army participation, and is available for use by any U.S. or Allied agency.
The TACCSF models U.S. air defense weapon systems and related command and
control systems at a very high level of fidelity with up to seventy combat-
ready air defense crew members operating in a large scale, realistic wartime
environment. Under high levels of stress, extensive electronic combat
activities, and dense air traffic (up to 2000 airborne tracks), the missile
crcws, F-15 pilots, and command and control personnel must deal with the same
real world communications coordination and track correlation problems they
wi.1I `.ace in actual combat. The TACCSF has been used to examine proposed new
coizce2tr for air defense tactics and doctrine, to assess the survivability of
high-value airborne assets, to support training of Army officers enrolled in
the Army air defense basic officers course, and to assess the air defense
utility of new technologies.

DEqCRIPTION:
DQmain: Land and air.

Sanjan: Any theatue fi..r which DMA terrain data exist. Central Europe,
Southwest Asia, and Nellis AYB have been mo'deled.

Envyionment: DMA terrain relief data over a 2000 mile square area with
weather?.

Force Composition: Integrated air defense consi ing of all execution level
elements; Control and Reporting Center (CRC), Contcol and Reporting Post (CRP)
(modeled as Modular Control Equipment, MCE), E-3, Army Air Defense Brigade,
PATRIOT Battalion including 6 fire units, HAWK Battalion with 8 Fire Units,
24 F-15 interceptcre, and a special information system (SIS),

ScopeofL Co.nL cjt Nominally a 2-hour conventional conflict invoiving all
blue air 6efenf. elements with a full-scale blue surface-to-air and red/blue
air-to-air war. Blue strike aircraft penet"rate the red side then return
thirough the blu a. defenses.

Mission Area: .ntegrated USA/USAF air defense.

Level of Detail of Processes and Entities: Entities: Individual tactical
console position." at all air defense elements (e.g., up to 24 console
operators at the CRC). Processes: Surveillance/detec\.ion, target tracking,
identification, threat assessment, target allocation, engagement, and
assessment; extensive ECM and very detailed data link (TADIL-B, -J, ATDL-l,
PADIL) models. In many cases, these processes are modeled using the actual
system algorittims.

CONSTRUCTION:
Human Participation: Required for decisions and processes. This is a

man-in-the-loop simulator with tactically qualified operators at all tactical
system consoles operating in the scenarios aw they would •n their tactical
systems.
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Time Processing: Real time.

Treatment of Randomness: Deterministic and stochastic/Monte Carlo.

Sidedness: 2-sided, asymmetric. Blue forces are fully reactive, red
aircraft react to blue air defense actions. Red air defense is not modeled.

LIMITATIONS: No attrition of blue aircraft by red ground-based air defenses,
maximum of 2000 simultaneous tracks.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Upgrading systems to keep them
current with actual fielded systems, addition of selected effects-level NCTI
models.

INPUT: Fully flexible scenario, systems characteristics specified in data
bases 'ad tables.

OUTPUT: Automated files of all events, data link messages, and data
collection messages. Facilities exist to compute all defined air defense
measures of effectiveness.

HARDWARE AND SOFTWARE:
Computeg: Runs on 21 Concurrent Computer Corp model 3250/80 computers.
Storage: 6 mag tapes, 29 disk drives (average 400MB per drive).
Peripherals: 10 printers, 1 plotter.
Language: S FORTRAN, UNIX, and C.
DocumentatiQn: Extensive documentation.

SECURITY CLASSIFICATIOn: Selected submodels are classified Secret. All
output data are usually classified Secret. Data bases are generally
classified Secret.

GENERAL DATA:
Data Base: Po's'ulating large data bases is very time consuming; however, not

generally raquit.od except to change selected parameters.

CPU time per Cycle: Real time with 1-second motion updates.

Data Output Analysis: Postprocessor assists in reduction of data and
calculation of MOEs.

Frequency of Use: 3-4 major (2-3 week duration) tests per year with several
short tests interspersed.

Users: HQ Allied Air Forces Central Europe (AAFCE), Air Force Operational
Test and Evaluation Center (AFOTEC), U.S. Army Air Defense Artillery School,
Joint Air Defense Operations/Joint Engagement Zone (JADO/JEZ) Joint Test
Force, U.S. Central Command, Air Force Aeronautical Systems Division (ASD),
Air Force Electronic Systems Divi.sion (ESD).

Comments: The TACCSF will model Theater Missile Defense using various
national resources for tactical ballistic missile tracking and engagement.
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TIILE: ,IC7M - Tactical Aircraft Engagement Model.

DATE IM 'LEMENTED: August 198F.

MOT)EL_'7YPE: Analysis.

PROPCNENT: The BDM Corporation, 7915 Jones Branch Drive, McLean, VA 22102.

POINT OF CONTACT: Steve Verna, (703) 848-6373 or
John Chalecky, (703) 848-6374.

PURPO.3E: TACEM is a many-on-many model designed to evaluate aircraft
survivability in a surface-to-air threat environment.

DESCRIPTIONr
Domain: Primarily land although ship-based air defenses may be portrayed.

Span: Regional; size of scenario limited only by dimension statements in
code.

Environment: Considers terrain masking, day, night, and weather in
determining the ability of the air defense systems to detect, prosecute, and
intercept the aircraft in a scenario.

Force CompQsition: Relevant components of BLUE and RED air and air defense
forces.

Scope of Conflict: Considers surface-to-air missiles and anti-aircraft
artillery.

Mission Area: Any mission area in which aircraft may be engaged by
surface-to-air threats.

Level of Detail of Processes and Entities: Model entities are individual
aircraft and surface-to-air systems. Air defense processes modeled include
aircraft detection, processing, launch, flyout, and interception. Aircraft
processes include normal flight, detection of radar lock, detection of missile
launch, evasive maneuvering, and release of expendables.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Once line-of-sight exists between an air defense
unit and an aircraft, reaction times are drawn from user-input distributions
of the time to acquire, time to lock on, and time to compute firing solutions
and decide to engage. Aircraft maneuver and release expendables based on
Monte carlo draws against the probability that an aircraft detects a radar
lock or launch of a missile. Radar lock may be broken and missiles may be
drawn olf through an aircraft's use of expendables by a draw against the
probabil.l.ty that the expendables are effective. Probability of aircraft kill
(pK) is determined through Monte Carlo draw against the pK. Command and
control is currently modeled through the use of a probability matrix which
specifies the probability that any one air defense unit will engage an
aircraft if another unit is already doing so.

Sidedness: Two-sided, asymmetric, both sides reactive.
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LIMITATIONS: Does not explicitly consider air defense command, control, or
communications. Does not explicitly consider air defense command, control, or
communications.

PLANNED IMPROVEMENTS AND MCDIFICATIONS: Incorporation of a C3 module to
handle target cueing and assignment.

INPUT: Requirements include aircraft flight paths, air defense positions and
characteristics, and data describing the windows in which SAMs may engage the
aircraft in the scenario.

OUTPUT: Statistics on the number of missiles fired by each SAM, number of
intercepts, and number of aircraft killed. A computer video of the scenario
as it unfolds is available.

HARDWARE AND SOFTWARE:
!:!Qputer: DEC VAX (VMS).
Btoraae: Approximately 300KB.
Peripherals: A graphics terminal for viewing the video is required.
Lanauaqe: FORTRAN.
Documentation: A user's manual is available.

SECURITY CLASSIFICATION: Unclassified.

ENE RAL DATA:
Data Base: Approximately one man-month.

CPU time Per Cycle: Depends on size of scenario.

Data Output Analysis: Raw data, sunimary statistics, and an exhaustive trace
option are available for ease of interpretation.

Freauency of Use: Aj required.

Users: U.S. Air Force, USMC, OSD, Egyptian Air Force, commercial customers.

Comments: TACEM is a quick-running, easy-to-use model suitable for
sensitivity and trade-off analyses.
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TITLE: TAC RANGER.

DRTE IMPLEMENTED: 1978-1979.

MODEL TYPE: Analysis.

PROPONENT: Air Force Center for Stuaies and Analyses, The Pentagon,
Washington, DC 20330-5420.

PQINT OF CONTACT: Maj Mark Olson, (703) 694-4247, AV 694-4247.

PURPOSE: The TAC RANGER program is used in weapons system effectiveness
studies to estimate range, loiter time, and payload capabilities for various
combat aircraft and various missions.

DESCRIPTION:
Domain: Air.

Span: Individual.

Environment: N/A.

Force Composition: Single element.

Scope of Conflict: All types of aircraft ordnance.

Mission Area: Counter air, interdiction, close air support.

Level of Detail of Processes and Entities: Individual aircraft. Movement
(range and radius of operations), loiter time, and changes in aircraft gross
weight and drag due to fuel expenditure and weapons delivery.

* CONSTRUCTION:
Human Participation: Not required.

Time Processing: Dynemic in its use of time, distance, and rate
computations to determine aircraft ranges and mission durations.

Treatment of Randomness: Basically deterministic.

Sidedness: One-sided.

LIMITATIONS: The model has not been actively maintained, some modifications
to the original model have not been adequately documented, and there is poor
user interface.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Port to SUN minicomputer and
PC-compatible microcomputer. Improved user interface.

INPUT: Detailed aerodynamic description of aircraft, aircraft weapon loads,
and mission profiles.

OUTPUT: Aircraft flight time, weight, fuel, range, altitude, true airspeed,
and fuel flow at mission phase points.

HARDWARE AND SOFTWARE:
Computer: IBM 3081 (MVS).
Storage: 100 bytes of core.
Peripherals: N/A.
Language: FORTRAN IV.
Documentation: Analysts' Manual, Vol. 1, Users' Manual & Pro__gram

Description, Vol. 2.
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SECURITY CLASSIFICATTC)O- Unclassified.

GENERAL DATA:
Data Base: Preparation requires one day per aircraft type, two hours per

mission and payload.

CPU time per Cycle: 20 seconds per mission.

Data Output Analysis: Minimal time required.

Frequency of ýUkf. f-anthly.

Users: AFCSA/SAGF.

Comments: None.
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TITLE: TAC REPELLER.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: Air Force Studies and Analyses Agency (AFSAA/SAG), Pentagon,
Rm 1D380, Washington, DC 20330-5420.

POINT OF CONTACT: Maj. Fraley, DSN 225-5550 or Commercial (703) 695-5550.

PURPOSE: TAC REPELLER investigates the attrition of BLUE aircraft by RED
ground-based air defense systems including ADA and radar and IR-guided SAMs.
Outputs are used in aircraft weapon system analysis studies.

DESCRIPTION:
Domain: Air and land.

Span: Regional.

Environment: Terrain relief, day/night, weather.

Force Composition: Air component versus air defense component.

Scope of Conflict: Conventional.

Mission Area: Tactical.

Level of Detail of Processes and Entities: Single aircraft versus single
air defense site. Process: Attrition, communications, and movement.

CONSTRUCTION:
Human Participation: Not permitted.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetric, both sides reactive.

LIMITATIONS: Number of players limited.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Aircraft characteristics such as dimensions, RCS, and IR signati-ires;
position data for radars and fire units; individual aircraft flight paths,
position, velocity, and orientation; and detection radar parameters, power,
frequency, sweep rate, S/N threshold for detection, and antenna gain pattern.
Terrain data as seen from viewpoints; threat prioritization parameters;
command structure; target selection parameter; ammo stocks and reload times;
jammer characteristics such as power, frequency, bandwidth, and gain pattern;
countermeasures equipment including jammer and flares carried 1-y individual
aircraft; and suppression attacks to be launched by a particular aircraft with
an associated probability of kill.

OUTPUT: Computer printouts of missile and target flight paths and detailed
analysis, plots, raw data, and statistically analyzed data.

HARDWAPE AND SOFTWARE:
Compute": IBM 3081 (MVS), CDC CYBER 176, SUN (UNIX) systems.
Lan•uage FORTRAN 77.
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SECURITY CLASSIFICATICN: Secret.

GENERAL DATA:
Data Base: 1-2 weeks.

CPU time per Cycle: 30 minutes.

Data Outpott Analysis: N/A.

Frecuency of Use: Annually.

Users: AFSAA/SAG.

Comments: None.
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TITLE: TAC SABER.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: AD/ENYW, Eglin AYB, FL 32542-5000.

POINT OF CONTACT: Kline Bentley, (904) 882-4457.

PURPOSE: SABER is one of two main models used to support th,ý Nonnuclear
Consumables Annual Analysis and NonnLclear Armament Plan. SABER calculates
SSPD for various numbers of aircraft, weapon, and target combinations using
several different delivery and weather conditions.

DESCRIPTION:

Domain: Land, air, and limited sea.

Span: Theater.

Environment: Visual/radar and guided weapon deliveries.

Fcrce Composition: BLUE weapons vs. RED targets.

Scope of Confliut: Conventional weapons.

Mission Area: Surface targets, conventional weapons, and tactical
maneuvers.

Level of Detail of Processes and Entities: SSPDs for homogeneous targets.

CONSTRUCTION:
erman Participation: Not required beyond preparation of input data.

Time Processina: Static.

",-eatment of Randomness: Deterministic (no randomness).

Sidedness: One-sided.

LIMITATIONS: Does not model some smart weapons, mines, or chemical weapons.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Addition of airfield runway targets
and pattern calculations for modern dispenser weapons.

INPUT: Launch conditions, delivery accuracy, weapon effectiveness and

reliabilities, and target dimensions.

OUTPUT: Printouts of SSPDs for all aircraft, weapon, and target combinaticns.

HARDWARE AND SOFTWARE:
Computer: Runs on CDC CYBER.
Storaae: 150K bytes.
Peripherals: Printer.
Lanquaae: FORTRAN.
Documentation: Limited copies of user manuals available; mathematical

methods documented in JMEMS.

SECURITY CLASSIYICATION: Unclassified, but data base is classified.
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GENERAL DATA:
Data Baga: Large data base requiring periodic revisions.

CPU time per Cycle: Dependent on number of aircraft, weapon, and target
combinations being run.

Data Output Analysis: Output is primary input to TAC SELECTOR model that
adds attrition data, calculates expected kills over length of war, and sorts
results into bert weapon list.

Freguency of Use: Used yearly by those listed below (several runs are

required for different theaters).

Users: AF/XOXF and AD/XR.

Comments: Managed by AD/ENYW, Eglin AFB, FL.

0

T-16



TITLE: TAC SELECTOR.

DATE IMPLEMENTED: 1985.

MODEL TYPE: Analysis.

PROPONENT: AD/ENYW, Eglin AFB, FL 32442-5000.

POINT OF CO1'ACT: Kline Bentley (904) 882-4457.

PURPOSE: SELECTOR is one of two main models used to suppoit the Nonnuclear
Consumables Annual Analysis and Nonnuclear Armament Plan. SELECTOR applies
attrition to SSPDs calculated by the SABER model, computes expected kills over
the length of the war, and sorts a best weapon list.

DESCRIPTION:

Domain: Land, air, and limited sea.

Span: Theater.

Environment: Conventional weapons effectiveness against surface targets.

Force Composition: BLUE weapons vs. RED targets.

Scope of Conflict: Conventional weapons only.

Mission Area: To establish war reserve material requirements for
conventional weapons.

Level of Detail of Processes and Entities: Individual, conventional weapon
effectiveness.

* CONSTRUCTION:
Humar Participation: Not required except to prepare input parameters.

Time Processing: Static model.

Treatment of Randomness: Deterministic (no randomness).

Sidedness: One-sided.

LIMITATIONS: Does not handle mines and chemical weapons.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None at the present time.

INPUT: SSPDs, aircraft attrition, length of war, and aircraft and weapon cost
data.

OUTPUT: Computer printouts.

HARDWARE AND SOFTWARE:
Computer: Runs on CDC CYBER.
Storage: 70K bytes.
Peripherals: Printer.
Language: FORTRAN.
Documentation: Limited copies of user-oriented documentation are available.

SECURITY CLASSIFICATION: Model is unclassified. Input data base and output
are classified.
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GENERAL DATA:
Data Ease: Requires periodic additions and revisions and is very large.

CPU time ver Cycle: Dependent on number of aircraft, weapon, and target
combinations being processed.

Data Output Analysis: Requires considerable amount of effort to organize
into an acceptable weapon mix.

Frequency of Use: Used yearly by those listed below (several runs are
required for different theaters).

Users: HQ AF/XOXF and AD/XR.

Comments: This model is closely related to the TAC SABER model.
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TITLE: TACSIM - Tactical Simulator.

DATE IMPLEMENTED: 1 September 1980.

MODEL TYPE: Training and education.

PROPONENT: Program Manager - Training Devices, (PM TRADE), Orlando, FL.
TRADOC Proponent: CAC-TNG, Fort Leavenworth, KS 66027-7000.

POINT OF CONTACT: Edward N. Sowell, HQ TEXCOM,
ATTN: ATCT-BA-SIM, Fort Hood, TX 76544; AV 738-9517;
TRADOC POC: MAJ Marion, AV 552-3180, ATZL-CTS-DC.

PURPOSE: To provide an interactive computer-based simulation to support
intelligence and electronic warfare (IEW) system development and testing;
command post training exercises (CPX); and evaluationz of IEW and command,
control and communications (C3) functions. It supports decisions, corps and
echelons above corps (EAC) systems evaluation, training and the all-source
analysis system/enemy situation correlation element (ASAS/ENSCE) program
development.

DESCRIPTION:

Domain: Land and air.

Soan: Local.

Environment:

Force Composition: OPFOR equipment signatures detectable by sensors.

Scope of Conflict: Conventional war.

Mission Area: Intelligence.

Level of Detail of Processes and Entitiv.;

CONSTRUCTION:
Human Participation: Human participation required for decisions and

processes.

Time Processing: Dynamic, event-stepped.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, asymmetric.

LIMITATIONS: The resolution of the sensor modeling is not sufficient for
sensor trade-off studies.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: OPFOR unit observables, their strengths and deployment. OPFOR unit
locations and preplanned movement. Operational characteristics of the sersors
and tasking. Operational environment such as weather.

OUTPUT: The primary output of TACSIM is intelligence reports in standardized
format. These reports are of the quality and quantity expected of the
communications, electronic and imagery sensors available to a U.S. commander
in wartime. Special re-.)rts are also provided to assist simulator operators
and exercise controllers.
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HARDWARE AND STORAGE:
Computer: VAX 11/785, VAX 8250 OR VAX 8600.
Storage: 16MB internal memory; 4 disk drives with at least 200MB

each.
Peripherals: 3 CRTs and one printer.
1,anquaae FORTRAN, SALSIM (FORTRAN version of SIMSCRIPT).
Documentation: TACSIM Users Manual for Liaison Officers and Exercise

Controllers; TACSIM Software Description, Vol I-III;
TACSIM Operators Manual, Vol I-III; Software User/Operator
Manuals (6).

SECURITY CLASSIFICATION: Top Secret - Sensitive Compartmented Information.

GENERAL DATA:
Data Base: 3 months.

CPU time per Cycle: Unknown.

Data Output Analysis: N/A.

Frequency of Use: Supports training of corps and division CPXs.

Users:

Comments: TACSIM is normally run at the sensitive compartmented information
(SCI) level of classification which limits its use to SCI facilities.
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TITLE: TAC THUNDER.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: Analytic Model: Air Force Studies and Analyses Agency
(AeSAA/SAG), Pentagon, Rm 1D380, Washington, DC 20330-542C.

War Game: National Defense University, Wargaming and Simulation Center, Fort
McNair, Washington, DC 20319-6000.

POINT OF CONTACT: Maj. Lum (AFSAA/SAG), DSN 227-5616 or
Commercial (703) 697-5616.

PURPOSE: TAC THUNDER is an analysis, research and evaluation tool dealing
with weapon systems, force capability and requirements, as well as, training
and education.

DESCRIPTION:
Domain: Air and land.

Span: Theater.

Environment: Air and ground combat operations, theater-wide, for multiple
day scenarios. Models day and night operations, terrain, and weather.
Logistics resupply using a land-based network is modelled.

Force Composition* Joint and combined forces, BLUE and RED.

Scope of Conflict: Conventional.

Mission Area: All conventional missions except amphibious operations and
unconventional warfare.

Level of Detail of Processes and Entities: Aircraft are employed in small
packages, the sizes of which are determined by planning rules and factors,
target characteristics, and mission priorities. Aircraft attrition is Monte
Carlo-based using probability of kill data to produce single aircraft kills.

Ground units react to orders provided and posture based on the threat faced.
Ground attrition results are deterministic and expressed as specific types of
equipment destroyed.

All air and ground operations are logistically constrained. Theater resupply
is handled through a surface-based distribution aystem. The user can define
daily arrival rates to simulate intratheater airlift in vonjunction with the
surface distribution system. Airlift simulation is being reviewed for future
incorporation in the model. Critical munitions and equipment resources can be
limited in quantity and tracked in the logistics network.

In aelligence operations are modelled based on the perceivel attributes of the
enemny, which are updated only when intelligence operations are conducted.

CONSTRUCTION:
Human Participation: No user intervention required fcr decisions. The

interruptable game alows the user to make decisions, by exceptions, where
desired

Time Processing: Dynamic, event-step.
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Treatment of Randomness: Deterministic land attrition; stochastic air
attrition, weather, airbase operations, and intelligence.

Sidedness: Two-sided, reactive. Each side has symmetric capabilities, but
the user defines the specific capabilities of each side. Either or both sides
can be played automatically by the model.

LIMITATIONS: Limited ground combat representation for envelopment and
breakthroughs. Naval operations are not modelled with the exception of
aircraft operations from carriers. Limited logistics and C31.

PLANNED IMPROVFMENTS AND MODIFICATIONS: Modifications are planned for the
saturation cf enemy air defenses and emissions control. Improvements in air
lift and ýtdoiion of AWACS and JSTARS are also planned.

INPUT: Scenario data base. Player may intervene if desired.

OUTPUT: Status of forces and facilities, results of air and ground
operations, and statistics on attrition, mission effectiveness, etc.

HARDWARE AND SOFTWARE:
Computer: SUN 4 and SPARCSTATION.
Storage: 1-2 MB for each data base; 20MB for program; 20-200 MB for

output.
Language: SIMSCRIPT II.5.
Documentation: Complete set of published manuals.

SECURITY CLASSIFICATION: Code is unclassified. Most data bases are Secret.

GENERAL DATA:
Data Base: Scenario dependent. A European central re-jion-sized data base

may take 4-6 man-months.

CPU time ver Cycle: Scenario dependent.

Data Output Analysis: Postprocessing of detailed model transactions
provides user-oriented analytical output.

Frequency of Ue: Varies by user.

Users: AFSAA/SAG, NDU, AOD, UK MOD, RAF College Cranwell.

Comments: Configuration control operates through the TAC THUNDER User
Group. Model enhancements normally ioade singly or jointly by members of this
group.
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TITLE: TAC Thunder Intratheater Logistics Module.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Air Forces Center for Studies and Analyses (AFCSA/SAGF),
The Pentagon, Washington, DC 20330-5420.

POINT OF CONTACT: Mr. E. Meyer, (703) 694-8157, AV 224-8157.

PURPOSE: The Intratheater Logistics Module analyzes the interaction of
intratheater airlift with the air-ground war modeled in the TAC Thunder
theater-level model.

DESCRIPTION:
Domain: Land, air, limited naval.

Span: Global.

Environment: The Intratheater Logistics Module models the airlift of
supplies and equipment in response to the requirements generated by the ground
war during a full-scale TAC Thunder run. The logistics functions can also be
exercised in a stand-alone mode based on model-generated or user-input supply
requirements.

Force Composition: BLUE/RED theater forces.

Scope of Conflict: Entire gamut of airlift of supplies and equipment.

Mission Area: Airlift.

Level of Detail of Processes and Entities: Individual aircraft for airlift
operations.

CONSTRUCTION:
Human Participation: Not required.

Tim e Processing: Event-step model.

Treatment of Randomness: Stochastic.

Sidedness: Two-sided, asymmetric. Capabilities determined by data.

LIMITATIONS: The lowest level Army unit modeled is the divioion. Unit
movements into the theater and horizontal unit movements along the "front"
must be entered manually.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPUT: Description of cargo aircraft, airbases, unit equipment, and other
data required for a TAC Thunder run. Supply requests also needed when module
is run in a stand-dlone mode.

OUTPUT: Data, echo reports, standard logistics repoits, a transaction log,
and other reports related to full-scale run.
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HARDWARE AND SOFTWARE:
Computer: IBM 3081 (MVS).
Storage: Determined by the artount of data necessary to simulate the

scenario and the amount of output required.
Peripherals: Normal system storage devices.
Language! SIMSCRIPT 11.5.
Documentation: Standard manual available in AFCSA/SAGF and AFCSA/SAGM.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Not determined.

CPU time per Cycle: 1-2 hours per day.

Data Output Analysis: Depends on level of detail needed.

Frequency of Use: N/A.

Users: AFCSA/SAGM.

Comments: The TAC Thunder Intratheater Logistics Module was created as part
of the TAC Thunder model. However, each can be run individually.
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TITLE: TAC THUNDER Lift Module.

PATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENTý Air Force Studies and Analyses Agency (AFSAA/SAS), Pentagon,
Rm 1D431, Washington, DC 20330-5420.

POINT OF CONTACT: Mr. E. Meyer, DSN 225-0923 or Commercial (703) 695-0923.

PURPOSEt The Lift Module analyzes the int Action of airlift with the
air-ground war modeled in the TAC THUNDER theater-level model. It is
primarily an operations support tool.

DESCRIPTION:
Domain: Land, air, limited naval.

Span: Global.

gnvironment: The Lift Module models the airlift of supplies and equipment
in response to the requirements generated by the ground war during a
full-scale TAC THUNDER run. The logistics functions can also be exercised in
a stand-alone mode based on model generated or user input supply requirements.

Force Composition: BLUE/RED theater forces.

Scope of Conflict.: Entire gamut )f airlift of supplies and eq, ipment.

Mission Area: Airlift analysis.

Level of Detail of Processes and Entities: Individual aircraft for airlift
operations.

CONSTRUCTION:
Human Participation: Not required for runs but necessary for input and

output analyses.

Time ProcessinQ: Event-step model.

Treatment of Randomness: Stochastic.

Sidedness: Two-sided asymmetric. Capabilities determined by data.

LIMITATIONS: The lowest level Army unit modeled is the division. Unit
nlovements into the theater and horizontal unit movements along the "front"
must be entered manually.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Description of cargo aircraft, airbases, unit equipment, and other
data required for a TAC THUNDER run. Supply request also needed when module
i8 run in a stand-alone mode.

OUTPUT: Data, echo reports, standard logistics reports, a transaction log,
and other reports related to full-scale run.
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HARDWARE AND SOFTWAREi
Comyuter: IBM 3090 MVS/XA.
Storage: Determined by the amount of data necessary to simulate the

scenario and the amount of output required.
Peripherals: Normal system storage devices.
Language: SIMSCRIPT II.F.
Documentation: Standard manual available in AFSAA/SAS and AFSAA/SAG.

SECURITY CLASSIFICATION: Model without data is unclassified.

GENERAL DATA:
Data Base: Not determined.

CPU time per Cycle: 1-2 hours per day.

Data Output Analysis: Depends on level of detail needed.

Frequency of Use: N/A.

Users: AFSAA/SAS.

Comments: The TAC THUNDER Lift Module was created as part of the TAC
THUNDER model. However, each can be run individually.
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TITLE: TACWAR - Tactical Warfare.

DATE IMPLEMENTED: 1984.

MODLL TYPE: Analysis.

PROvONENT: Joint Staff, Force Structure, Resource, and Assessment Directorate
(J-8), Automation Support Division, Washington, DC 20318-8000.

POINT OF CONTACT: Mr. Arthur W. Paarmann, (703; 697-7824.

PURPOSE: TACWAR is primarily a research and evaluation tool, but can be used
as an operation support tool. This includes force mix capabilities at an
aggregated level of weapon effectiveness against targets.

DESCRIPTION:
Domain: Air and land.

Span: Theater.

Environment: Uses 12-hour time-steps for conventional analysis. Terrain
modeled as contiguous or noncontiguous positions with geographic intervals.

Force composition: Joint and combined forces.

Scope of Conflict: Conventional, nuclear, and chemical.

Mission Area: Encompasses most combat missions, both air and ground within
a theater. Does not explicitly represent SOF, C31, and CS/CSSD.

Level of Detail of Processes and Entities: Ground entity level varies from
company-size subunits (nuclear and chemical) up to more prevalent
division-aize units. Cround weapons are modeled at an aggregated level by
type (i.e., U.S. tank, allied tank). Aircraft are generally modeled by
aircraft type (F-16, allied F-16, FLANKER, etc.). The number of aircraft
types is user-defined and data dependent. Attrition process for ground based
on antipotential potential (APP) process that results in killer-victim
scoreboard. Attrition process for air is binomial equation based on single
aircraft PDs and PKs resulting in individual aircraft losses and sorties loss
rates by mission category.

CONSTRUCTION:
Human Participation: Not required in true simulation mode but desired for

decisions in interruptable mode.

Time Processing: Dynamic, time-stepped with user-defined time inrervals.
Generally used with 12-hour fixed intervals for conventioral and 4-hour
intervals for nuclear and chemical processes.

Treatment of Randomness: Basicazly deterministic.

Sidedness: Two-sided, reactive, asymmetric.

LIMITATIONS: Limited C31. Logistics, envelopment, and breakthroughs not
modeled.

PLANNED IMPROVEMENTS AND MODIFICATIONS: An improved supply submodel is in
beta verýsion. It models explicitly higher echelon CS/CCS units and their
capabilities and values as assets and targets. A munitions tracking
processor, which tracks expenditures of individual air and ground munitions
has recently been added. A graphics application for reviewing input and
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output is in development. An INGRES-based data base management system is in
progress, but not expected for at least another year.

INPUT: Extensive input variables required to support model execution. These
include but are not limited to force structure, theater static
cl.aracteristics, terrain features, aircraft, aircraft performance values,
attrition tables, supply nodes and inventories, and supply consumption rates.

OUTPUT: An exhaustive number of output tables are available; both detailed
for debigging and summary for analysis.

HARDWARE AND SOFTWARE:
Computer: VAX 8600, running VMS.
Storaae: Approximately 1.5 MB.
Peripherals: Line printer.
Lanauage: FORTRAN IV/77, "C", Sun View, and NEWS.
Documentation: User's Guide, Programmer's Maintenance Manual, Analyst's

Guides, Action Officer's User's Manual.

SECURITY CLASSIFICATION: Code is unclassified. Data is often classified.

GENERAL DATA:
Data Base: 6 months to create new data base.

CPU time per Cycle: 30 seconds.

Data Output Analysis: Produces hardcopy of raw data.

Frequency of Use: Daily.

Users: CENTCOM, SAC, USF Korea, Army War College, General Dynamics, IDA,
U.S. ACDA, SHAPE Technical Center.

Comments: N/A.
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TITLE: TAC Weaponeer II.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Air Force Center for Studies and Analyses (AFCSA/SAGF),
The Pentagon, Rn'. ID380, Washington, DC 20330-5420.

POINT OF CONTACT: Lt Col Ron Browning, (703) 697-5615, AV 227-5616.

PURPOSE: TAC Weaponeer II is an analysis tool used to determine the effs.tr
of air-to-surface weapons on nonhomogeneous ground target sets. Results" shc;
the expected value number of kills for each type target in the set.

DESCRIPTION:
Domain: Land and air.

Span: Local.

Environment: Dynamically models the employment of air-to-surface weapons
against ground targets. Weather not specifically modeled.

Force Composition: Aircraft versus one ground element. Single.

Scope of Conflict: Conventional weapons employment.

Mission Area: Ground attack.

Level of Detail of Processes and Entities: Single aircraft. Single piece
equipment up to several groups of nonhomogeneous target sets.
CONSTRUCTION:

Human Participation: Not required.

Time Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Does not currently model cluster munitions, precision-guided
submunitions, or sensor-fused munitions.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Cluster munitions, precision-guided
submunitions, and sensor-fused m'anitions.
INPUT: Weapon laydown characteristics (aircraft and munition parameters).

Target positions and areas of effect.

OUTPUT: Table of expected fractional kills by type equipment.

HARDWARE AND SOFTWARE:
Computer: SUN 3/4.
Storage: 20 megabytes.
Peripherals: Mouse and workstation.
Language: FORTRAN 77 anO Template.
Documentation: Analysts' manual, users' manual, and programmers' manual.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:
Data Base: 30 minutes.

CPU time per Cycle: Depends on computer, model number of munitions, number
of targets, and type of targets.

Data Output Analysis: Instantaneous upon run completion.

Freauency of Use: Daily when building expected value tables.

Users: AFCSA,'SAGF.

Comments: None.
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TITLE: TAFCS - The Army Force Cost System.

DATE IMPLEMENTED: November 1990.

MODEL TYPE: Analysis.

PROPONENT: USACEAC SFFM-CA-PI, 5611 Colur.,a Pike, Falls Church,
VA 22041-5050.

POINT OF CONTACT: Mr. Robert Suchan, (703) 756-0336.

PURPOSE: Deals with costs of TOE Force Structure and Movement.

DESCRIPTION:
Domain: Land.

Span: Theater, regional., and local.

EnvirungeD•: N/A.

Force Composition: Component (Army).

Scope of Conflict: Peace time.

Mission Area: Procurement and support costs.

Level of Detail of Processes and Entities: Entity: Army unit to SRC level.
Process: Acquisition, Activation, Operation, Movement, Deactivation.

CONSTRUCTION:

Human Participation: Not required.

Tý.me Processing: Static.

Trgatment of Randomnrcss: N/A.

Sidedness: N/A.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Expanded to include deactivation and
movement.

INPUT: Weapons System Costs, TOE lists, Cost Relationships.

OUTPUT: Computer printouts.

HARDWARE AND SOFTWARE:
Computer(OS): PC with MSDOS.
Storage: Minirum storage required 40 Megabytes.
Peripherals: Printers.
Lanauaae: DBASE Data Files.
Documentation: Under development.

SECURITY CLASSIFICATION: Model without data (unclassified).
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GENERAL DAMh:

Data Base: None.

CPU time Per Cycle: Immediate.

D&ta Outpiut Analysis: Immediate.

Frequency o.1 Use: Daily.

Users: JCS, DOD, DA Staff, Army¶ MSC's.

Comment: Several Army models feed data into this model: TOE data, AMDF,
SB 700-20, AMCOS. Model provides data for Force Builder.

e
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TITLE: TAFSM - Target Acquisition Fire Support Model.. DATE IMPLEMENTED: 1982.

MODEL TYPE: Analysis.

FROPONENT: Simulations Branch, Studies Division, Directorate ol' Combat
Developments, U.S. Army Field Artillery School, Port 1ill, OK .3-5600.

POINT OF CONTACT: Walter W. Millspaugh, AV 639-6400, Comm (405) 351-640.

PURPOSE: TAFSM is a research and evaluation tool used primarily to analyze
the relative differences between competing artillery systems such as target
acquisition sensors, automated tactical data systems, ammunition, and
ammunition delivery platforms within various arrangements of force structurek.

DESCRIPTION:
Domain: Land.

Span: TAFSM is typically played at the U.S. Army division level. Scenarios
played include Central Europe and Southwest Asia.

Environment: Normally, TAFSM simulates a 48-hou-: two-sided conflict. Units
move along predetermtned paths, but may be slowed by conflict or time of day.
Terrain and vegetation are played statistically.

Force Composition: Combined ground forces.

Scope of Conflict: Conventional warfare with emphasis on the artillery
conflict. No chemical.

Mission Area: Indirect artillery.

Level of Detail of Prucesses and Entities; TAFSM features high resolution
play of artillery sensors, C3, weapons, and ammunitions. Maneuver attrition
may be played with TAFSM's internal ground game or externally with
non-artillery attrition derived from the SCORES process. Entities are usually
platoon level units or individual weapons or sensors. Sensors acquire and
recognize targets which are reported to Fire Direction Centers over explicit
communications nets. Fire direction centers allocate and transmit fire
missions to subordinate fire units and/or other fire direction centers. Fire
units fire assigned missions with conventional, improved-conventional,
semiactive laser-guided, autonomous fire-and-forget smart munitions, or smart
mines. Casualties are assessed stochastically for each indivicual artillery
round against each individual rehicle in the impact area, not just those
vehicles in the unit targeted. The ground attrition model is an analytic,
Lanch'estrian representation.

CONSTRUCTION:
Human Participation: TAFSM is a closed simulation with no human interaction

during execution.

Time Procossing: Dynamic, time- and event-stepped model with 1-second
resolution.

Treatment of Randomness: TAFSM is stochastic, Monte Carlo.

Sidedness: Two-sided, reactive.

LIMITATIONS: Does not explicitly model Air or Naval fires. Limited
electronic warfare. No chemical warfare. Limited numiber of scenarios are
available.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Better electronic warfare, close air
support, improved intelligence fusion, air defense, conventional mines, and
conversion to C.

INPUT: TAFSM requires as input a scenario with resolution down to platoon
level, tables of organization and equipment (TOE), and weapoi:e and ammunition
performance data.

OUTPUT: Typically, output consists of printed summary tables of targets
acquired, missions fired, rounds fired, and target elements killed. Cptional
output, given the availability of proper graphics devices, is an interactive
gaphical display of combat.

HARDWARE AND SOFTWARE:
Computer: Runs on VAX, SUN 4, or INTEL 386.
Storage: Model and input data storage totals approximately 10,000

blocks.
Peripherals: One video terminal for text input/output. If hardcopy is

desired, one printer.
Language: Special purpose language which translates to FORTRAN 77.
Documentation: Well documented with a User's Manual and a Programmer's

manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Several man-months to implement a new scenario. About

2 man-months to build a new weapons data base.

CPU time per Cycle: CPU time For a blue division sized simulation 43 hours
of combat is about five hours on a VAX 11/780, 90 min on a SUN 4.

Data Output Analysis: Postprocessor prints summary tatles of pertinent
statistics. Analysis takes minutes to hours depending on data required.

Frequency of Use: TAFSM is used daily at the proponent activity.

Users: Other users of TAPSM include the FMC corporation, LTV Aerospace,
Honeywell, and the Foreign Science and Technology Center.

Comments: The model has been included in a report describing a soft linkage
concept to tie together the models in the Army Model Improvement Program.

T0
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TITLE: TAGS - Technology for the Automated Generation of Systems.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: Teledyne Brown Engineering, Cummings Research Park, M.S. 202,
Huntsville, AL 35807.

POINT OF CONTACT: Gerry Gotvald, (205) 532-1613, Telefax (205) 532-1033.

PURPOSE: TAGS is an operations support tool. The TAGS tools are based on a
graphical, executable system design language. From this executable
specification of a real-time embedded computer system design, TAGS generates
automatic discrete event simulations, automatic Ada cooe generation, and
automatic VHDL generation (in progress).

DESCRIPTION:

Domain: Modeling of system architectures and control flow.

Snan: Models real-time systems as they interface to other systems.

Environment: Models computer system data and control flow.

Force Composition: N/A.

Scope of Conflict: Models systems containing real-'timu embedded cvmputsrs
including BM/C3 functions.

Mission Area: Primarily conventional missions.

Level ol Detail of Processes and Entities: The TAGS simulation blueprint
allows a mixture of fidelity of subsystem ox function compo.ients within the
same system model patterned after the stepwise refinement human learning
process. Analytic models can be combined with functional or probabillstic
models.

CONSTRUCTION:
Human Participation. Active user participation may be incorporated in the

simulation.

Time Processing: Dynamic I/O time-driven event list.

Treatment of Randomness: Components use deterministic modeling.

Sidedness: One-sided centralized simulation exercised by a single operator
at this time. Could be expaivded for distributed simulation.

LIMITATIONS: None.

PLANNED IMPROVEMENTS AND MODIFICATIONS: "C" code generation; rehosaing to
SUN, VAX Station 2000, IBM PC RT using X windows and UNIX V.3; VHDL
generation; and reverse e-gi~n~ering.

INPUT: Environment model or event file.

OUTPUT: Printouts and plots of execution frequencies, mathematical algorithm
output, interface traffic, and timelines. POSTSCRIPT printer standard output.
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HARDWARE AND SOFTWARE:
Computer: Apollo/Aegis 9.7, SUN/OS 3.5, VAX Station 2000/ULTRIX 2-2,

X Windows Version .1, and Ada compiler.
Storage: 24 MB disk space before data base installed; 4 MB minimum

workstation.
Peripherals: POSTSCRIPT printer.
Language: "C" and Ada.
Documentation: Extensive documentation with nine manuals.

SECURITY CLA3SIFICATION: Unclassified, although data bases may be classified.

GENERAL DATA:
Data Base: Approximately one man-hour per design page in conceptual design

and 1/4 man-hour per design page in V&V activities.

CPU time per Cycle: Depends on data base size and workstation memory; large
runs may take several hours.

Data Output Analysis: Postprocessor ut~itties and plotting software
packages produce hardcopies for POSTSCP!PT printers.

Freauency of Use: Weekly operation.

Users: NADC, Navy-China Lake, ARMTE, AMCCOM, and NASA.

Comments: Commercially available off-the-shelf computer aided systems and
software engineering environment.

0
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TITLE: TALCCM - Tactical Airlift Control Center Model.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Boeing Military Airplanes, Operations Analysis, Box 7730,
M/S K80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: Jeffrey T. Hunt, (316) 526-2956.

PURPOSE: TALCCM simulates the operation of a tactical airlift control center.
It was specifically designed for analyzing airlifter fleet mixes in a theater.
It was also designed to be the nucleus for the development of a decision
support system that could be used in actual tactical airlift control centere.

DESCRIPTION:
Domain: Land and air.

Sipan: Theater of operations.

Environment: Altitude, Oistances, and temperatures.

Force Composition: Tactical transport aircraft.

Scope of Conflict: Operation of a tactical airlift control center.

Mission Area: Theater airlift.

Level of Detail of Processes and Entities: Encities include inuividual
aircrait, individual trucks to move cargo, and cargo items to be transported
either by airplane or truck. The processes modeled include aircraft flight,
loading and unloading of cargo, aircraft service, and movement of trucks
carrying cargo items.

CONSTRUCTION:
Human Participation: Required to set up data files for execution.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Loading and unloadinq times are assigned based on
an input mean and standard deviation. The random number generator provided
the SIMAN software used by the TALCCM uses this mean and standard deviation to
generate the time to be used.

Sidedness: One-sided.

LiMITATIONS: While the TALCCM considers the length, width, height, and weight
of items to be delivered by aircraft, it models trunks using only the maximum
weight for the cargo that may be carried by that tr'nc. Trucks are also
assumed to travel at a constant speed between all points. Aircraft fly at a
predetern.ined altitude on all flights, but the TALCCM may be expanded to
include flight at multiple altitudes in the future.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Inclusion of tnreats in the theater
and aircraft survivability based on those threats, an ability to alter the
scenario interactively during a run or at specific times determined prior to
run time, and improved preprocessing functions.
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INPUT: Input files are required to provide the following information:
origins and destinations of cargo on the theater (this includes things such as
latitude, longitude, elevation, ruýsway length, LCN, MOG, etc.); aircraft data
(this includes cargo box dimensions, performance data, etc.); aircraft beddown
data; job definition data (origin and destination of jobs, list of items to be
moved including dimensions of all items, generation time of the job, priority
of job, etc.); and ground transportation network data (opticnal).

OUTPUT: Output includes a sc'ieduling report with all schedulings of
deliveries, reschedulings of deliveries to accommodate higher priority jobs,
movement of ground vehicles, and airdrop of jobs. Sumnmary reports calculate
statistics on airccaft use and job deliveries.

ýAjý'ARE AND S)FTWARE:
Co•puter: Developed to run in a network of APOLLO DN3000 and DN660

terminals running an AEGIS-DOMAIN/IX (Unix-based) operating
system, software release 9.5.

Storage: About 600K for the executable model. Data bases may require
considerable additional space.

PeriLherals: One printer and one terminal.
Language: APOLLO/DOMAIN FORTRAN, SIMAN (Simulation Analysis Language

by Systems Modeling Corp.), APOLLO DOMAIN/IX operating
system calls, and TRIRIM data base mana-coient system that
makes calls to Boeing Military Airplane,i Aircy.aft Data
Base.

Documentation: A testing and verification document and a draft of a
preliminary management summary manual are available.

SECURITY CLASSIFICATION: Unclassified, but data could be classified.

GENERAL DATA:
Data Basei Development of data bases could take a considerable amount of

time. We have several sets of scenario data modified from the Generalized Air
Mobilit, Model.

CPU time per Cycle: On our hardware, small scenarios may take overnight
while large scenarios may run for several days.

Data Output Analysis: Output summary reports provide a considerable amount
of summary data. The scheduling report can be used to verify actual
schedulings and deliveries made during the run.

Frequency of Use: Several times a year for airlift analyses.

Usersi Boeing Military Airplanes, Gperations Analysis, and Tanker/Airlift
Program Support.

Comments: None.
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~TITLE: TAM - Theater Analysis Model.
O DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis (neither a decision maker nor an exercise driver).

PROPONENT: Force Structure, Resource, and Assessment Directorate (J-8),
The Joint Staff, The Pentagon, Room BC942, Washington, DC 20318-8900.

POINT OF CONTACT: CDR Czaig C. Perry or LTC Steve Starner, (703) 695-2020,
AV 225-2020.

PURPOSE: TAM prcvides the results of military conflict incidental to the
conduct of politico-military games. It deals with force capabilities and
requirements and provides a foundation for players to assess courses of action
and resourze planning.

DESCRIPTION:
Domain; Land, sea, and air.

Span: Global, theater, regional, or local.

Environment: Does not model geography but does consider terrain relief,
weather, time of day, sea states, and underwater acoustic conditions.

Force Composition: Any mix of forces, BLUE or RED.

Scope of Conflict: All conventional warfare missions.

Mission Area: N/A.

Level of Detail of Processes and Entities: Ground warfare is modeled most
O effectively at the brigade level and above. Air and nraval warfare modeled at

an individual level of detail (aircraft and ships). Any number of levels can
be represented in the same data base. All attrition results are stochastic
and are provided down to the lowest level employed in the data base.

CONSTRUCTION:
Human Participation: Required for operational decisions and processes.

Time PrLocessing: Dynamic, time-step and event-step. Progresses through
game moves at a user-specified ratio of exercise time to i•eal time.

Treatment of Randomness: Land attrition is based on a randomnly generated
entry point to a table of expected values. Air and sea attiuition based on
direct computation of probability of detection and kill with stochastic
determination of results.

Sidedness: Two-sided, symmetric. Can be tested by a operator and
operated by any number of players.

LIMITATIONS: Dnes not y1odel geography, nuclear or chemical warfare, or
unconventional warfare.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Model is being enhanced continuing
basis. Nuiclear and chemical warfare are being added, resource assessment
capabilities are being improved, and postprocessing reports are being added.

INPD/:: Relevant units, weapons, movement, attrition tables, weather, and
terrain.
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OUTPUT: Printout of movement and attrition as well as detailed data that can
be uaed to document intelligence and logistics.

HARDWARF AND SOFTWARE:
Computer: Designed to run on any MS DOS-compatible computer. Runs

best on 80286 or later generation processor, math
coprocessor chip is desirable but not required, and a
minimum of 1MB RAM.

Storaae: Requires a minimum of 10 MB.
Peripherals: 1 printer.
Lanauage: Ada.
Docuientation: User's Manual; Analyst Manual under development.

SECURITY CI.ASSIFICATION: Unclassified, data bases are classified by
individual user.

GENERAL DATA:
Data Base: Population of large data bases can take several man-months to

assemble.

CPU time Per Cycle: Depends on data base size, player configuration, and
processor used. On a typical 80286 processor, a large exercise may require
10-30 minutes run time.

Data Output Analysis: Postprocessor aids in analysis. Model produces
hardcopy of raw data, and several preformatted repeats of conflict results.

Frequency of Use: As required.

Users: Politico-Military Simulation and Assessment Division, J-8 to support
Joint Staff Politico-Military game requirements, such as CINC's Wargame and
NATO CHODS Crisis Response Semi,'ar.

Comments: N/A.
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TITLE: TAMARI - Theatre-Lzvel Assessment Model of Air Related Irsues.

DATE IMPLEMENTED: Initial AIR only version will be ready by the end of 1991.

MODEL TYPE: Analysis.

PROPONENT: Operation Research Division, SHAPE Technical Centre,
Oude Waalgdorperweg 61, P.O. Box 174, 2501 CD, 's-Gravenhage, The Netherlands.

POINT OF CONTACT: J. H. Vink, Tel: (070) 3142338, Fax: (070) 3142111 or
P. L. Sparrow, Tel: (070) 3242344, Fax: (070) 3142111.

PURPOSE: TAMARI is intended to model theatre level force on force conflicts
in order to obtain battle assessments and to allow comparison of different
mixes of forces and/or resources. The model can be used for both force
planning and assessment of concepts.

DESCRIPTION:
Domain: Air and land; limited naval operations.

Sa: Up to Theatre level.

Environment: Air: Attack routing represented by a connected tree structure
to which targets, FEZs and SAM/PAD zones can all be related. Modeling of
day/night is included. Implicit representation of C31 in initia\ version of
model. (Land: TBD.)

Force Compositioi: All important air assets that constitute a force
structure.

Scope of Conflict: Conventional warfare.

Mission Area: All conventional air warfare missions. (Land: TBD.)

Level of Detail of Processes and Entities: Air: All important air assets
individually and explicitly portrayed. Attrition calculations use data base
probabilities to calculate expected kill values to individual entities.
Logistics modeled with high resolution. (Land: TBD.)

CONSTRUCTION:
Human Participation: Required to develop force options and scenario

drivers.

Time Processing: Dynamic time-stepped model.

Treatment of Randomness: Air attrition calculates expected kills based on
input engagement probabilities.

Sidedness: Two-sided, synuretric, reactive model.

LIMITATIONS: Only models naval targets for interactions associated with the
Air/Land battle.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Development Plan:
a. Air only version (implicit C31).
b. Air only version (explicit C31 + Helicopters).
c. Land/Air version.
d. Wargame version.
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INPUT: Fixed data on individual entities are stored in data base (intend to
convert :.o ORACLE). Scenario dovelopment requires specification of beddown of
forces (including reinforcements with arrival times) and allocator steering
variables together with the air attack networks to be utilized. Consistency

checks on input include both printouts and graphical representations.

OUTPUT: Output tables can be switched on/off to produce all relevant status
tables and results. Data is also sent directly to a history file which can be
interrogated using the postprocessor in order to derive desired measures of
effectiveness (MOEs).

HARDWARE AND SOFTWARE:
Computer: Runs on a VAX computer under the VMS operating system.
Storage: TBD.
Peripherals: As required (minimum 1 printer + 1 VAX terminal).
Language: VAX Pascal 4.11.
Documentation: To be issued.

SECURITY CLASSIFICATION. Model is unclassified. Run classification
determined by input/output used/selected.

GENERAL DATA:
Data Base: TBD.

CPU time Per Cycle: TBD (But will depend on size of problem).

Data Output Analysis: Postprocessor plus commercial spreadsheet package
allow both calculation of MOEs and graphical summaries.

Frequency of Use: TBD.

Users: ORD, SHAPE Technical Centre in support of SHAPE.

Comments: TBD.
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TITL2: Tank Wars II - The Sustained Combat Model.

*DATE IMPLEMENTED: January 1984.

MODEL TYPE: Analysis.

PROPONENT: Ballistic Research Laboratory (BRL), Aberdeen Proving Ground,
MD 21005.

POINT OF CONTACT: Fred Bunn, (301) 278-6648, AV 298-6648.

PURPOSE: Tank Wars is used to evaluate materiel. It was initially designed
to evaluate the combat effectiveness of M tanks versus N threat tanks. It has
since been entended to evaluate systems firing of TOW, HVM, and STAFF. It has
been used extensively to evaluate entire new armored combat vehicle concepts,
as well as trade-offs involved in new subsystems.

DESCRIPTION:

Domain: Land.

Span: Local (approximately 10 combatants per sLde).

Environment: Statistical in-view/ovt-of-view vegmexit lengths, smoke, and
full defilade/hull defilade/fully exposed.

Force Composition: M identical BLUE weapons versus N identical RED weapons.
Scone of Conflict: Conventional at forward area with engagements, RED

attack, and BLUE attack.

Mission Area: Direct attack.

Level of Detail of Processes and Entities: Models smoke or terrain via
in-view/out-of-view segment lengths using appear, vanish, and hide events.
Model acquisition of partially exposed and fully exposed, moving or stationary
targets plus system motion via brake, halt, accelerate, and cruise events as
well as pop-down and pop-up. Models firing of guns and missiles (including
firing of several missiles almost simultaneously from a single platform at
several targets) using a fire event. Models direct or top attack, target-
switching policies, and hit/miss on 3-dimensional hull and turret via impact
and disengage events. Models mobility, firepower, -.d catastrophic kills via
damage, abort (missile), and other events.

CONSTRUCTION:

9uman Participation: Not permitted.

Time Processing: Dynamic, event-step (time-step for search).

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-si_..d, asymmetric, both sides reactive.

LIMITATIONS: Does not use digitized terrain. Cannot handle smoke and terrain
simultaneously. Does not yet play bounding overwatch or planned withdrawals
to subsequent prepared defensive positions. Does not yet play pop-up, shoot a
few, pop-down, and repeat except for systems with missile pods. Does not. yet
play fractional loss of function. Game continues until one side can no longer
fight; it may be more realistic to fight until attacker loses 30% or defender
loses 50%. Only one weapon is modeled per vehicle. All weapons on a side are
identical.

PLANNED IMPROVEMENTS AND MODIFICATIONS: See limitations above.
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INPUT: BRL IUA lethality data, AMSAA accuracy data, miscellaneous data
describing system dimensions, search, fire cycle, motion, and weapon use.

OUTPUT: Probability BLUE or RED wins, exchange ratios, ammo consumption, etc.
Each event in an engagement can be printed.

HARDWARr AND SOFTWARE:
Computer: PCs to supercomputeis.
Storaca: 256 KB.
Peripherals: Printer.
Lanauaae: FORTRAN 77.
Docum1 ientation: Old user's manual is obsolete; new user's manual is in final

draft.

SECURITY CLASSIFICATION: Program is unclassified. Input and output may bQ
classified.

GENERAL DATA:
Data Base: Two weeks for data acquisition, one day for data preparation.

CPU time Per Cvcle- Clock time for 3 scenarios with 6 opening ranges and
1000 replications per case - 24 hours on PC, 3 hours on mid-sized computer,
and 5 minutes on supercomputer (depends on number of users).

Data Output Analysis: One day.

Freguency of Use: 500 runs per year.

Users: BRL, AMSAA, ARDEC, RARDE (UK), Denmark, LTV, General Dynamics,
Genr il Defense, LTV CorV, Honeywell, Booz Allen, Rockwell, bootleggers.

Comments: Can be distributed to qualified users on magnetic tape but prefer
to use IBM compatible floppy. Diatributed with five test cases. Depending on
circumstances, POC may be available to assist in implementation. Classified
input data must be obtained independently.
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TITLE: TAPM - Tactica. Aircraft Penetration Mo&,O..

DATE IMPLEMENTED: 1983-84.

MODEL TYPE: Analysis.

PROPONENT: Air Force Studies and Analyses Agency (AFSAA/SAG), Pentagon,
Rm 1D380, Washington, DC 20330-5420.

POINT OF CONTACT: Maj. Behymer (AFSAA/SAG), DSN 224-4247,
Commercial (703) 614-4247.

PURPOSE: TAPM is used to generate optimum (minimum attrition) ingress and
egress flight paths which can be used by attrition models such as ESAMS and
TAC REPELLER. The resulting attrition figures can be used in weapons system
effectiveness studies.

DESCRIPTION:
Domain: Air and land.

Span: Regional.

Environment: Weather and terrain relief.

Forge Composition: Individual aircraft or a small formation of aircraft
against enemy air defense components.

Scope of Conflict: Conventional.

Mission Area: Interdiction.

Level of Detail. of Processes and Entities: Individual aircraft and
individual air defensive units. Processes: Movement of aircraft, attrition.

CONSTRUCTION:

Human Participation: N/A.

Time Processinq: Dynamic, no time- or step-events.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: The model has not been actively maintained. No corporate
knowledge with the contractor or in the Air Force.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Updated documentation and contracted
model support (awaiting funding).

INPUT: For any new missile system, its corresponding ESAMS missile model and
associated data base must be included. The user provides scenario data by
means of a user-friendly, menu-driven interface. In addition, terrain and
weather data bases aze required if those effects are to be included.
BLUEMAX II aerodynamic and propulsion data bases are also required.

OUTPUT: A file containing flight path points for every 1/2 second of flight.
This file is in a form suitable for use by ESAMS and TAC REPELLER. Cumulative
Pk is also given. A graphics capability is provided to show the scenario,
threat value distributions, terrain contours, and flight path information.
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HARDWARE AND SOFTWARE:
Computer: IBM 3081 (MVS), Honeywell (MULTICS).
Lanquace: FORTRAN 77.
Documentation: Documentation is available in AFSAA/SAG.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: N/A.

Data Output Analysis: N/A,

Freauency of Use: Has not been used for several years.

Users: AFSAA/SAG.

Comments: Contains an emiedded BLUEMAX II flight path generator.

0
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TITLE: TARA - Target Acquisition and Risk Assessment.
O DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: BDM Corporation, 7915 Jones Beanch Drive, McLean, VA 221C,2.

POINT OF CONTACT: William T, Cooper, (703) 848-7510 or
Robert H. Sharify, (703) 848-6025.

PURPOSEq: TARA is used primarily to evaluate the risk to units or force
elements, which can assuirý various postures, in terms of the likelihood of
detection and at,`tack (conventional, nuclear, or chemical) by opposing forces.
The model also assesses measures for altering that risk.

DESCRIPTION:
Domain: Friendly forces: land. Enemy sensor systems: land and air.

S_•:n Accommodates up to regional brigade deployment.

Environment: Digitized terrain is in 100m x 100m blocks that include
elevation and relative density.

Force Compositioa: BLUE - brigade scenario postures. RED - sensor system
dispersal.

Scope of Conflict: Primarily detection and verif-ication by enemy systems,
but effects by conventional, chemical, and nuclear attack after targeting are
also analyzed.

Mission Area: All land-based brigade deployment within 400 km of the FLOT,
O Level of Detail of Processea and Entities: All detection and targeting

results, based on individual company activity location, composition, and
lucrativeness factors, can be displayed for each company or for battalions
(composed of up to six companies). All units final detection results are
broken down to percent of detection by each sensor system within LOS or within
range.

CONSTRUCTIONt
Human Participation: The model depends on battalion, sensor, and terrain

data bases for all input, but the u~ser may specify particular data ;:ases and
scenarios before the model is run. User-friendly interactive updates of the
data bases are Possible before and after a run is completed. Due to the fast
run completion time of less than five minutes, no user interruption is
required.

Time ProcBssing: Static. Each run simulates a "picture" taken of the force
deployment, performing detection analysis at any given instant.

Treatment of-Randomnessi All detection and verification procedures are
deterministic, but there is a Monte Carlo determination of targeting and
attack results.

Sidedness: Two-sided, with the RED side (all sensor irformation)
nonreactive.

LIMITATIONS: Does not investigate detection probabilities of air-based
vehicles.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: The model will run in conjunction
with the Fuicrum Video Workstation, enabling the user to change and view any

information about a force unit displayed on a screen overlaid by various maps.
There will be access to each unit on screen via a mouse.

INPUT: Digitized terrain, as provided by the Defense Mapping Agency and BDM.
Parameters for BLUE force units include location, activity (for all postures)
and lucrativeness factors, environment coverage, company composition,
priorities, and type. Parameters for RED sensors include inherent system
probability of detection for each zone (1-5), types and amounts, locations,
range, delay time, approximate coverage, and weather susceptibility.

OUTPUT: Produces printouts and graphs of detection, verification, targeting,
and hit probabilities for each company or battalion, with and without sensor
capability, for systems that contributed most to a particular company or
battalion's detection, and for the top five most dangerous sensors to a unit
type.

HARDWARE AND SOFTWARE:
Computer: IBM XT, AT, PS/2 or compatible, operating with MS-DOS.
Storage: 2 MB.
Peripherals: Printers (Fulcrum Video Workstation optional).
Languaae: Pascal.
Documentation: User's manual describing all data bases and routines, along

with flowcharts, and interpretation of results.

SECURITY CLASSIFICATION!: Unclassified, but data may be classified.

Data Base: Development in complete BLUE force un.7t data r.nd RED sensor data
in region specified may take a few man-weeks.

CPU time per Cycle: (Based on IBM PS/2 Model 80 system): Initialization of
all data in proper format takes 30 seconds. AssIgning of all unit and sensor
locations needed and checking each for LOS takes 20 minutes. Run time for
each scenario with all output ready takes 3 minutes.

Data Output Analysis: Postprocessor develops output into graphics-ready and

raw data format.

Frequency of Use: Several times per year by the users below.

Users: DNA, FMC, BDM.

Comments: Model is easily upgraded to specifications desired. The model
includes lucrativeness methodology as developed by the U.S. Army Concepts
Analysis Agency.
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TITLE: TASW - Theater Anti-Submarine Warfare Model.

O DATE IMPLEMENTED: 1989.

MODEL TYPE: Tr:xining and education.

PROPONENT: Naval War College; War Caming Department; Sims Hall;
Newport, RI 02841.

POINTS OF CONTACT: CDR. Bo Filanowicz, BDA Branch Chief, AV 948-3276,
Comm (401) 841-3276.
Jerry A. Lema, Technical Director, AV 948-4701, Comm (401) 841-4701.

PURPOSE: TASW supports submarine play in seminar war games that incorporate a
longer duration timeline (days & weeks versus hours in tactical models). It
can also be used for resources planning in a coordinated warfare environment
by treating the "many vs. many" scenarios in an aggregated fashion.

DESCRIPTION:
Domainr Sea and undersea.

Span: Theater ASW. Considers orders of battle for two sides engaged in
concurrent missions in various geographic areas. Preparator defines, modifies
scenario as required. Data bases include surface, subsurface, and air
platforms, sensors, weapons, and environmental files for various areas of the
world. Files are easily modifiable by a tex:t editor. Flexibility to model
emergent platforms, weapons, and sensors also exists.

Environment: Acoustic characteristics fo:r various parts of the world are
based on real data, but can be modified to accommodate any area.

Force Compolition: Surface, subsurface, and air platforms. Red and blue
sides. "Teaming" for coordinated ASW operations is also simulated.

scope ,f Conflict: Conventional weapon systems and cruise missiles are
modeled. Weapon and sensor system characteristics reside in the data base.
Flexibility in weapons selection, based l.i 1&c-- cal situation, is a feature of
a multiple weapon utility.

Mission Area: Platforms ara capable of multiple missions within a scenario,
including general area search, area search, cued area search, fixed barrier,
moving barrier, counter bastion, flaming datum.

Level of Detail of Processes and Entities: Since the ASW problem is very
complex, and the goal is to simulate a total theater asw conflict over a long
span of time, the TASW model is necessarily a probablistic aggregated
simulation. Preparator defines the theater, units involved, missions and
assigns areas of interest. The conflict is composed of moves or time periods
that encompass detections, counter-detections, communications, evasion,
engagements, and damage assessment. Substantial recording of game details and
outcomes are provided, and can be used to modify scenario input.

CONSTRUCTION::
Human Participation: Required for preparation and processes. At the

conclusion of each move, assessment and modification can be made to reflect
desired changes. Program will produce a log file (background or foreground
mode indicating outcomes and processing).

Time-Processing: Dynamic, based on event-step.

Treza-ment of Randomness: Detections, encounters, and outcomes are
stochastic, based on Monte Carlo determinations.
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Sidedness: Two-sided, symmetric, reactive moiel prepared and executed under
the cognizance of one operator.

LIMITATIONS: Virtually no limitations in modeling the theater ASW problem.
Can easily nandle numerous entities on both sides, submarines of various
types, and emergent platforms,

PLANNED IMPROVEMPNTS AND MODIFICATIONS: Provision of target priority values
and broad-area sensor.

INPUT: Tableau and menu-driven inputs for theater definition, unit
assignments, rules of engagement, and move definition. Text editor can be
used to manipulate environment, sensor, weapon, and vessel files.

OUTPUT: Produces the results of encounters. All interim and final processing
results cci be recorded for each move. Resultant "log" files can also be used
to modify and generate new move definitions.

HARDWARE AND SOFTWARE:
Computer: IBM-PC compatible with at least 640K RAM. Optional math

co-processor (recommended).
9o_ e: Hard-disk drive (20 MB minimum); 5 1/4 inch or 3 1/2 inch

floppy disk drive.
PeripherAls: 1 Printer.
Language: "C".
Operating System: MS-DOS 3.1 or later.
Doyumentation: File construction guide; user cunstruction guide, program

performance specification, flowcharts.

SECURITY CLASSIFICATION: Unclaspified files exist for testing and
demonstration. Tlpically used in classified game environments.

GENERAL DATA:
Data Base: In existenco'. at Naval War College. Sibmarine data ..

classified. EnvironmentAl data based on real worLK datt-

CPU time per Cyle: Preparation takes about 30 minutes. Run time is a
matter of minutes, but depmnds on theater definition, numbers of units,
move-steps, etc.

Data Output Analysis: Game log files, based on encounters and outcomes are
maintained, easily accessible.

Freguency of Use: Several times per year in support of seminar war games,
and can be used to reasonably validate and pre-play ASW situation for the
enhanced naval warfare gaming system (ENWGS).

Users: War Gaming Department, Naval War College.
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TITLE: TAWS - Theatre Air Wargaming System.

MODEL TYPE: Used for analysis at STC, but can also be used as an extrcise
driver; (e.g., at the Army Staff College, Camberley, UK).

PROPONENT: SHAPE Technical Centre, P0 Box 3.74, 2501 CD Den Haag,

The Netherlands.

POINT OF CONTACT: Mr. a. Witherden, IVSN 257-2395, Commercial 070-142395.

PURPOSE: TAWS is a research and evaluation tool which primarily deals with
combat development. It can be used to study competing strategias or the
effects of new doctrines. It can also be used for capability requirements
studies, in particular for resource planning issues. It can also being used
as an exercise driver, and is currently being so used at the Army Staff
College, Camberley, UK. It can be used stand-alone, or integrated with an
IDAHEX land wargame for an integrated land-air wargame.

DESCRIPTION:
Domain: Air (when integrated with IDAHEX, then land and air).

Span: Accommodates any theatre depending on data base. Has been used for
each of Central Northern and Southern Regions of Allied Command Europe.

Environment: Lat/long geographical coordinates uised but with no terrein
features. Day and night operations and four weather types in a grid across
the theatre are modeled.

Force Composition: Air forces and air defence assets of ground and naval

forces, Blue and Red.

Scope of Conflicl Conventional only.

Mission Area:
- Offensive Counter Air.
- Defensive Counter Air (CAP, GLI).
- Reconnaissance.
- Electronic Warfare.
- Air-to-Air Refueling.
- Offensive Air Support.*
- Interdiction/JPI.*
- Suppression of Enemy Air Defence (SEAD).
- Point/Area SAM air defence.

* Limited unless integrated with IDAHEX.

Level of Detail of Processes and Entities: Data base has a hierarchi.cal
structure with 8 levels from level I (e.g., HQ AVCENT) through level 8 (e.g.,
aircraft squadron, SAM battery, EW radar). All aircraft of a certain type are
identical (i.e., no tail numbers) but directives can be given for single
aircraft missions. SAMs modeled at battery,/fire unit level with each missile
counted. Logistics counted for each sortie and accounted for at airbases.
Aircraft attrition is Monte Carlo based. A many-on-many air-to-air combat is
resolved based on Lanchester equations with dynamic dependence on force ratio
as each individual aircraft is killed. Intelligence operatione and
dissemination of information 6o participating teams is resolved by human
interaction and decision from the control team, albeit with several semi-
automated routines available to help. Degradations die to Electronic Warfare
or degradations in the C3 network are handled in an aggregated fashion at
approximately SAM battalion level. Minimum time resolution for events is one
minute.
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CONSTRUCTION:
Human Participation: Required for decisions in creating input relating to

missions tc be flown within a typically 6-hour long game cycle. Once the
decisions/missions have been input the program executes the cycle without
human participation or interruption.

Time Processing: Model is dynamic event-stepped model. Event driven with a
time resolution of one minute.

Treatment of Randomrhess: Model is stochastic. Attrition is based on direct
computation of probability of engagement and probability of kill with Monte
Carlo determination of result. A few areas (e.g., destruction of area
targets) are handled deterministically.

Sidedness: Two-sided, symmetric. Can be tested by a single operator, and
typically played by two teams of 5 - 8 players.

LIMITATIONS: No terrain features ,ccounted for. Only two altitudes
distinguished for aircraft. Very manpower intensive. In current
configuration, mission planning and input for a 6-hour cycle in Central Region
takes from 4 - 8 hours.

PLANNED IMPROVEMENTS AND MODIFICATIONS. None planned.

INPUT: For each game cycle, players have to design and input
- OCA Missions.
- OAS Missions.
- Reconnaissance Missions.
- Stand-off Jammer/Escort Jammer Missions.
- AWACS orbits.
- Rebasings, re-rolings, logistics movements.
- SAM movements.
- Combat Air Patrol Missions.
- Fighter engagement zones.

OUTPUT: Printed outputs with detailed documentation of all events.
Postprocessor produces customired tables of sorties, losses, mission reports
and various listings to help players with planning.

HARDWARE AND SOFTWARE:
Computer: Basic program in standard FORTRAN and thus portable. When

integrated with IDAHEX then a VAX computer with VMS is
necessary.

Storage: TAWS plus satellite programs to build data base plus small
unclassified test data base take approx 5 megabytes.

Peripherals: Minimum requirements: 1 printer, 2 VT 100 terminals.
Language: FORTRAN V.
Documentation: STC TM-812, "Theatre Air Wargaming System (TAWS)"; Volume I

- Player's Manual: Volume II - Game Designer's Manual;
(Model documentation - both unclassified). STC TM-839,
"Application of TAWS to the Central Region of ACE" (NS);
(Report on a TAWS exercise at STC - NATO Secret).

SECURITY CLASSIFICATION: Model unclassified but data bases often classified.

GENERAL DATA:
Data Base: Large data base (e.g., Central Region) requires 6 man-months to

build.
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CPU time Per Cycle: Dependent on data base size and number of
events/missions planned in a cycle. Largest cycle run for Central Region took
about 20 min. CPU on VAX 8700 to process 6 hours of combat.

Data Output Analysis: Postprocessor aids in analysis of output. Hardcopies
of r~w data are produced.

Frequency of Use: Variable.

Users: SHAPE Technical Centre; Army Staff College Camberley, UK; USAFE/DOA;
RAND Corporation; Turkish General Staff; Hellenic Army General Staff; Belgian
War College, Brussels.
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TITLE! TAXEM - Tactical Exchange Effectiveness Model.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: Science Applications International Corporation (SAIC),
6725 Odyssey Drive, Huntsville, AL 35806-3301.

POINT OF CONTACT: Ms. Tamara Mooring, (205) 971-6504.

PURPOSE: TAXEM was developed to model the operation, effectiveness and
survivability of a CORPS area defense system or "system of systems" against a
given attack structure composed of various multiple dynamically allocated
attack types. The discrete time advanced event structure provides the
framework to evaluate interactions between battle component systems and gain
insight into time- and geometry-dependent functions, such as command and
communications links, movement, fire, reload, and reconstitution rates.

DESCRIPTION:
Domain: Three-dimensional land and air. Forces/assets deployed in X,Y,

Altitude coordinate system.

Span: Systems or sub-theater leval.

Environment: Geography modeled by X,Y coordinate system (flat earth).
Air/missile threat and air defense performance altitude dependent (trajectory,
flight path, approach altitude).

Force Composition: Combined arme.

Scope of Conflict: Conventional, Nuclear, and Chemical/Biological.

Level of Detail of Processes and Entities: System characteristics modeled
include battlefield geometry, batt-.le timelines, statistical terrain, fire and
reload rates, offense and defense firing strategies, value structureft, battle
management function, targeting schemes and weapon characteristics. Optimizing
battle management function dynamically allocates weapons, or user-supplied
weapon allocations (priorities) can be modeled. TAXEM functional structure is
modular; modules can be expanded/changed/replaced to model a variety of
scenarios.

CONSTRUCTION:

Human Participation: None required.

Time Processing: Discrete event.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided simultaneous (RED and BLUE). Asymmetric; weapon and
target deploymenLs unique per side; tactics not mirror-imaged.

LIMITATIONS: Data base preprocessor not available; data base must be edited
directly.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Enhancement of sensor/C3 modules.
Application of optimizer to various battle functions (offense and defense).

INPUT: System deployments; operating and performance characteristics; target
value structure optimizing criteria; battlefield geometry; offense and defense
firing strategies.
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OUTPUT: Computer printout options display detailed event timeline (history),
targeting summary, system effectiveness, and event summary. Apple Macintosh
version linked to graphics display of static battlefield and various graphing
capabilities.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780 or MicroVAX (VMS); Apple Macintosh (MAC) II.
Language: FORTRAN.
Documentation: Force-on-Force Analysis Guide.

SECURITY CLASSIFICATION: Model without data base is unclassified; data bases
are usually classified.

GENERAL DATA:
Data Basg Data base internally documented (labeled) for ease of data

entry.

CPU time Per Cycle: Basic scenario (for example, a Forward Area Air Defense
systems integration scenario with 4 Line-of-Sight Forward-Heavy, 20 defended
assets, 1 Ground based sensor and 8 attack aircraft) can execute in
approximately 10 seconds on a MAC II.

Data Output Analysis: Simulation results are tabulated. MAC version
includes graphics options.

Users: Vought Corporation, USAMICOM (ATM PO), SAIC.
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TITLE: TEAM - Threat Engagement Analysis Model.. DATE IMPLEMENTED: Model development is ongoing. Version 1.0 was completed
November 1990.

MODEL TYPE: Analysis.

PROPONENT: Air Force Electronic Warfare Center, Studies and Analysis
Directorate, Advanced Technologies Division (AFEWC/SAX).

POINT OF CONTACT: Mr. Bob Eddy, (512) 977-2427, AV 969-2427.

PURPOSE: This model is a zesearch, evaluation, and analysis tool used to
predict the effectiveness of countermeasures to £lectro-optic/infrared (EO/I')
missiles.

DESCRIPTION:
Domain: Land and air.

Span: Individual.

Environment: Atmospherics.

Force Composition: One on one.

Scope of Conflict: Conventional.

Mission Area: Self-protection.

Level of Detail of Processes and Entities: Entities in TEAM are the
missile, launch aircraft (none if modeling a surface to air missilE), target
aircraft, missile warning system (MWS), and decoys (flares, chaff, or towed).
Missile flyout, aircraft maneuvering, MWS detection of the missile, decoy. ejection, and entity signatures are modeled at the functional level. The
simulation calculates and plots measures of effectiveness such as lethal area
and MWS detection time. 3D animated color graphics are used to view missile
flyouts. Scenario setup is accomplished with a mouse-driven hierarchical
menu.

CONSTRUCTION:
Human Participation: Not required except for scenario setup. However,

human interaction with the graphics output generated by the model is allowed.

Tiaie Processing: Dynamic, time-stepped.

Treatment of Randomness: Deterministic (no randomness).

Sidedness: One-sided.

LIMITATIONS: One missile, one launch aircraft, and one target. One MWS with
up to four sensors. One expendable decoy type with up to four ejectors, 100
decoys per ejector. The MWS and decoy models are being expanded to allow
multiple types.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The model is currently in active
development. LOWTRAN 7 will be used for EO/IR propagation and SPIRITS will be
used for signature prediction. Terrain effects will be added using DMA
Project 2851 data. Algorithms fcr radar missiles are currently being
integrated, and will include clutter, multipath, chaff, and jamming effects.
Active, semi-active, and passive radar miEsiles will be handled.
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INPUT: Missile and aircraft aerodynamic and thrust tables. Aircraft
signature tables. Missile seeker, autopilot, and guidance parameters. MWS
parametrics. MWS sensor locations and orientations. Flare/chaff aeroaynamnic
and signature tables. Decoy ejector locations and orientations. Decoyejection mode (time or queue-on-detect), ejection velocity, and ejection

times.

OUTPUT: Computer printouts, animated 3D graphics display, lethal area and
detect time plots.

HARDWARE AND SOFTWARE:
Computr(OSI: Silicon Graphics 4D series with UNIX, or VAX with VMS.
Storace: 5 Mbytes executables; 15 Mbytes source.
Peripherals: Tektronix 4236 Workstation for VAX version, DEC LN03 laser

printer, Tektronix 4693 copier.
Lannu-ae: FORTRAN for simulation, C for user interface.
Documentation: A preliminary users manual is currently available. A

complete documentation package, including a maintenance
manual, is scheduled for early CY92.

SECURITY CLASSIFICATION: Secret/Noforn.

GENERAL DATA:
Data Base: If all entities currently exist: 5 - 10 minutes to set up a

scenario. Creating entities requires a more detailed knowledge of the model
and requires approximately one to three man-months depending upon complexity.

CPU time Per Cycle: (On a Silicon Graphics 4D25TG). 3 minutes for a single
flyout; 1 - 4 hours to create lethal area plot with 36 azimuths (i.e., every
10 degrees) and 10 ranges per azimutn.

Data Output Analysis: Negligible.

Freuency of Use: Continuous.

Users AFEWC/SA. AFECO has been provided a copy of the executable code.

Corments: This model integrates parts of several existing government-owned
models and new algor!.thms using a modular architecture.
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TITLE: '2FH/MAP - Time Evaluation of Casualty History.

DATE IMPLEMENTED: Ini t'.al program design: early 1960s. Improved and
enhanced PC and UN1VAC version: 1989.

MOD-L TYPE: Analysis.

PROPONENT: CRDEC, Studies & Analysis Office, Aberdeen Proving Ground,
MD 21010-5423.

POINT OF CONTACT: Mr. C. Glenvil Whitacre, (301) 671-4241, AV 584-4241.

PURPOSE: The main purpose of this program is to generate a composite grid of
output values in terms of concentration, dosage, and deposition values that
represent the contamination levels achieved by firing multi-rounds into a
battle area.

DESCRIPTION:
Domain: Land: flat terrain with open or wooded conditions.

Span: The target array can vaey from platoon to battalion size.

Environment: In-place battlefield units under steady-state MET cond!tions
for transport and diffusion of chemical agent.

Force Composition: Accurately evaluates either BLUE or RED target units.

Score of Conflict: Chemical warfare.

Mission Area: Chemical battlefield missions.

Level of Detail of Processes and Entities: High resolution assessment
methodology. Characterization of chemical cloud patterns and target units can
be evauated in detailed increments over space and in time. Single munition
cloud patterns must be represented and input in DOSVEC form. Model then
accurately simulates munition delivery process generating the coordinates of
the impact points. The addictive contribution of the agent from each
functioning munition is assessed at each grid point throughout the targeted
and off-targeted areas where agent effects occur. The accumulated agent
exposure level at each target grid point is related to arn expected casualty
value through a dose-reseonse functional relationship for each cell of the
sample field. These values are then calculated for the targets.

CONSTRUCTION:
Human Participation: Highly user-interactive dl•ring model execution.

Time Processing: Snapshots taken Df battlefield as function of time.

Treatment of Randomness: Stochastic, Monte Carlo. Replicates impact
generation and calculates expected mean and standard deviation of effects
values.

Sidedness: One-sided.

LIMITATIONS: The model needs improved algorithms to access personnel
degradation and casualties as well as algorithms to simulate chemical
operations taking place within the battle area f9r .' aluation of impact on
unit degradation and mission effectiveness.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Extensive redesign and coding
impruvement are underway to develop a user-friendly PC version. A technique
to include consideration of the HOB error is being incorporated, and the
technique of predicting the amount of secondary vapor is being redesigned to
calculate evaporation from the accumulated composite deposition grid.

INPUT: Program control indicators; location of file for single source cloud
DOSVECs; agent toxicity, MET, and munition delivery error parameters; target
dimensions and characteristics; aim points; and number of rounds fired.

OUTPUT: A display map of the composite concentration/dosage/deposition
patterns as well as expected fractional casualties and area coverage as a
function of contour levels for each target.

HARDWARE AND SOFTWARE:
Computer: Upgraded program will be operational on IBM-compatible PCs

and the UNIVAC 1100/50 systems. Current version on PC.
Storaae: Approximately 1600 lines of FORTRAN code now, but fully

operational version expected to exceed 2000 lines of code.
Peripherals: Minimum requirement: one printer.
Lanquaae: ASCII Standard FORTRAN 77.
Documentation: A technical report documenting the original methodology will

be updated and supplemented by a user's guide for this
interactive version.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Collection of the munition characteristics, delivery error

values as a function of range, and definition of the target arrays are the
most time-consuming efforts of preparing the input data bases. Inquiries from
the console screen must be answered from the keyboard. Minimum time
requirements for input vary from seconds to several minutes depending on user
experience and availability of data.

CPU time Per Cycle: Typically one to three minutes for a complete run on
the PC, but varies and increases as the simulated battlefield scenario
increases in complexity.

Data Output Analysis: Results are generally used directly as they are
output; postprocessor not needed to analyze the output results.

FreQuency of Use: Daily to at least morthly usage anticipated within CRDEC.

Users: Currently CRDEC.

Comments: The main problem with the old "batch" processing of this
methodology was the complex input technique used to simulate delivery of
chemical munitions. This "new" interactive version will maintain the accuracy
capabilities of the delivery process while greatly simplifying the input
requirements for the user.
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TITLE: TF-M - Terrain Effects Model.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWD-1, B-lB SPO, AFOTEC/OAN.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: The TEM is a digital computer simulation of a one-on-one terminal
engagement of an airborne or ground-based monopulse threat radar, including an
air-to-air (AAM) or surface-to-air (SAM) missile system with its homing sensor
and a penetrator. The penetrator may be equipped with one or more ECM
techniques. The simulation includes a technically complete representation of
the theory of terrain reflectivity and provides the capability to evaluate the
effects of advanced ECM techniques on the threat tracking radar and on
monopulse missile guidance in all phases of the missile flyout profile for
both the AAM and SAM systems.

DESCRIPTION: The threat radar is airborne or ground-based and includes angle
tracking, and may include velocity. The propagation and reflectivity model
includes both skin and jammer returns. Multipath (specular and diffuse
forward scatter) can be added to either skin or jammer signals in either the
forward or return direction. The multipath model may incorporate DMA digital
terrain elevation data (DTED) based on height variations. separate modes in
the simulation are controllable via software logical switches, so that, for
instance, the polarization output of a particular horn, the number of horns
transmitting and receiving, or the types of reflectivity can be turned on Gr
off to investigate the effects of antenna polarization characteristics,
receiver response to particular channel components, or types of reflection
from the terrain surface.

The model is both versatile and modular in design, allowing for easy
replacement or modification of the various components. The TEM model is
broken down into separate components or modules for ease in compiling,
changing, and using the program. The modules correspond to the main program,
antenna models, penetrator (ECM) and threat models, terrain model, backscatter
and forward scatter (multipath) model, reception models, and print and plot
outputs. The plot output is typically a separate job-step run from a stored
data set generated by a model. vn.

The threat radar, penetratir ECM gea", penetrator skin, and
propagation/reflectivity portions of the model are functionally separated.

The threat radar model includes separate modules for the threat antenna,
threat receiver, threat tracker, and threat transmitter.

The penetrator ECM gear model includes separate modules for the jammer
antenna(s), jammer receiver/processor, ECM controller, and jammer transmitter
antenna. The ECM controller selects one of eight different preprogrammed
jammer logics: linear cross-eye, saturated cross-eye, cross-polarization,
azimuth terrain bounce, elevation terrain bounce, single axis jammer, towed
repeater, or velocity gate pull-off. Other jammers, such as Image Cross-eye
and Double Cross, can be simulated by using one of these types with
appropriate input data.
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The propagation/reflictivity model includes separate modules for the
free-zpace propagation, terrain/sea forward scatter and terrain/sea
backscatter (clutter). The terrain/sea forward scatter model deals with
threat, jammer, and skin signals; the terrain/sea backscatter model deals with
the threat signals.

LIMITATIONS: 1) No search or acquisition processing for target tracking
radar; 2) No active missile; 3) Long computer run time.

INPUT,,

- Radar, Missile, and ECM RF Parameters.
- Radar, Missile, and ECM Co- and Cross-Polarized Antenna

Patterns.
- Target RCS.
- EngagemEnt Geo:metry Initial Conditions.
- Terrain Parameters.
- Seeker Dynamics Parameters.
- Missile Aerodynamics and Propulsion Parameters.

OUTPUT: TEM output is very detailed for both the RF features (e.g., time
histories of seeker off boresight angles, phase and magnitude of sum and
difference sianals, magnitudes of direct jam signal, skin signal, and
multipath signal), the engagement features (e.g., time histories of missile,
airborne interceptor, and penetrator x, y, and z positions), and missile and
seeker dynamics (e.g., commanded and achieved seekor rates, commanded and
achieved missile G's).

HARDWARE AND HARDWARE:
Computer: VAX, SUN, NAS, IBM.
Storage: 6 Mbytes.
Lanuq2Lqq1 FORTRAN.

_1in: Engineering Manuals; Programmer's Manual; User's
Manual.

SECURITY CLASSIFICATION: Source Code is Unclassified.

GENERAL DATA:
Time Reguirementst compilation time: 60 minutes; Typical run time:

15 minutes.

Users: Phoenix International Unlimited, Inc.; SAI"; SofTech, Inc.
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TI.LE: TEMPO - Technical Military Planning Organization.

DA2E IMPLEMENTED: December 1986.

MODEL TYPE: Training and Education.

PROPONENT: Air Force Wargaming Center (AFWC), Maxwell AFB, AL 36112-5532.

POINT OF CONTACT: LT COL N. Coyle, AUCADRE/WGO, Maxwell AFB, AL 36112.-5532,
DSN 493-6618, Commercial (205) 953-6618.

PURPOSE: TEMPO, a seminar exercise driver, addresses force planning and
rcsource ailocation under the constraints of time, budget and uncertainty.

DESCR__•PIO: TEMPO is a computerized simulation of military force planning
and resource management. TEMPO models force planning by analyzing and
projecting weapon cost versus utility or "bang-for-the-buck." Students decide
on alternate weapon procurement, life cycle costs, long-range goals, force
tailoring, and response to adversarial maneuvers, all under the atmosphere of
risk and uncertainty.

Domain: Missiles, bombers, fighters, and antiballistic missiles

Span: Strategic Planning only.

Environment: Strategic.

Force Composition: Air forces only.

ScoPe of Conflict: Conventional-strategic domain only.

Mission Area: Procurement.

Level of Detail of Processes and Entities: Same as domain.

CONSTRUCTION:
Human ParticiPation: Decisions.

Time Responses: TEMPO is a dynamic, time- and event-stepped model. Time
progresses as each side completes a cycla of specified events.

Treatment of Randomness: Stochastic, direct computation.

Sidedness: Two-sided, symmetrical, reactive model.

LIMITATIONS: Teams .nust manually exchange diskk.

PLANNED IMPROVEMENTS AND MODIFICATIONS: A version to work on a local area
network is under development.

INPUT: Players decide how to allocate funds for R&D or to acquire, modify, or
mothball applicable weapons systems. in addition, they may employ
intelligence gathering, counterintelligence and deception.

OUTPUT: TEMPO produces reports describing current weapons, prcjected weapons,
weapons in R&D, maintenance costs, R&D costs, intelligence and counter-
intelligence efforts, force mix, and mothballed weapons.
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HARDWARE AND SOFTWARE:
Computer (OS): IBM-compatible MS-DOS machine with floppy- and hard-disk

drive storage, 640 kilobytes random access memory. TEMPO
also requires a printer and monitor (color is optional but
preferred).

Storage: Requires 1.0 megabyte for executable and 0.5 megabyte for
disk work space.

Peripherals: Monochrome monitor (color optional), printer.
Language: MS-Pascal and MS-Assembler.
2gcumentation: User and Maintenance Manuals available.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: About 8 kilobytes in 13 data files.

CPU time ver Cycle: Not applicabie.

Data Output Analysis: TEMPO includes a monitor program to recover errors by
both system and user. It also allows for hardcop? analysiq.

Freamencv of Use: Used nine times pe- year, five times by Squadron Officer
School (SOS) and four times by the Profeasional Military Coriptroller School
(PMCS).

Users: SOS and PMCS.

Comments: Managed through the review and configuration control board at the
AFWC.
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TITLE: TerraCAMMs - TERRAEASE/Condensed Army Mobility Model System.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Training and education.

PROPONENT: Commander and DiLector, U.S. Army Engineer Waterways Experiment
Station, ATTN: CEWES-GM-L, 3909 Halls Ferry Road, Vicksburg, MS 39180-6199.

POINT Of CONTACT: Mr. Donald D. Randolph, 601-634-2694.

PURPOSE: Develop tactical decision aida for use by field commanders, terrain
analysis, and mobility of battiefield. Operation support tool (decision aid).

DESCRIPTION:

Domain: Mobility of ground vehicles.

Svant Reqional, local and individual.

Environment: Considers terrain, relief, and cultural features.

Force Composition: Components.

Scope of Conflict: Predicts mobility of red and blue vehicles.

Mission Area: Ground vehicles.

Level of Detail of Processes and Entities: Single or unit vehicles.

CONSTRUCTION:
Human Participation: Required for unit decision.

Time.Processing: Static.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Terrain data available.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improvements include additional TDA
to closer define decision aids by different Army Structures, Artillery,
Infantry, etc., convert to stochastic process.

INPUT: Vehicle characteristics, unit size, terrain data base.

OUTPUT: Computer maps of rpeed, terrain factors by ciass, 3D terrain
visualization.
HBA ARE AND SOFTWARE:

Computer: 386 or 486 Unix Operating System.
Storage: 200 MB required.
Per iph (sl: Printer and monitor.
Lanquaqg: C and FORTRAN.
Documentation:

SECURITY CLASSIFICATION: None.
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GENERAL DATA:
Data Base: Vehicle data 10-20 man-hours per vehicle (most existing vehicles

already are prepared). Terrain data preparation of a quad-sheet size area
(25x25 km) takes approximately 1 hour to prepare from DMA's Interim Terrain
Data Base.

CPU time ier Cycle: Seven predictions per second or about 7 minutes for 625
sq krn size area.

Data O'ktlut Analysis: Soft copy - 20 sec, hardcopy 70 min for 625 eq km
s•Te= :a.

Fref Uri se,ý: Daily.

Users: %TS, U.S, Eighth Army, Republic of Korea, U.S. Army Europe, Forces
Command, USA Engineer School, 30th Eng Bn (TOPO).

Comments: Contains the same mobility prediction algorithms as the Army
Mobility Model (AMM) and the NATO Reference Mobility Model (NRMM).
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TITLE: TFDTAM - Tactical Fuece Deployment Tanker Aný.lysis Model.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Boeing Military Airplanes, Operations Analysis, Box 773J,
M/S K80-33, Wichita, KS 67277-7730.

POINT OF CONTACT: John A. December, Boeing Military Airplanes, Operations
AnLlysis, (316) 526-2956.

PURPOSE: TFDTAM determines the tanker requirements for the deployment of a
tactical fighter unit and its supporting cargo aircraft. The model will
determine the best tanker types and tanker bases to be used based on user
specifications.

DESCRIPTION:

Domain: Land and air.

Span: Global.

Environment: Altitude, distances, and temperatures.

Force Composition: Tactical fighter unit.

Scope of Conflict: Conventional.

Mission Area: Tactical force deployment.

Level of Detail of Processes and Entities: Entities: Individual a~.rcraft,
Processes: Single air refueling.

CONSTRUCTION:

Human Participation: Required to set up data files for execution.

Time ProcessinQ: Dynamic, time-step.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Does not model aircraft loading, loading -imes, aborted air
refuelirmgs, or replacement aircraft.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUTL Input files are required to provide the following information:
deployment force specification (fighter types, fuel burn data, aircraft
parameters); allocation option (type of tankers to potentially use, costs,
tanker basing); and data bases (takeoff temperature list, base latitude,
longitude, runway length, elevation, routes with turnpoints).

OUTPUT: Output includes a schedule for the takeoff time, flying time, arrival
time, fuel burn, and fuel onload for each sortie of the deployment for tankers
and receivers; total report showing the number of tankers of each type and the
fuel use and cost; and detailed :.v(--' summary of the times, and distances o•f
each flight event (takeoff, start a_ refueling, and end air refueling).
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HARDWARE AND SOFTWARE:
Computer: Developed to run in a network of APOLLO DN300 and DN660

terminals running an AEGIS-DOMAIN/IX (Unix-based) operating
system and software release 9.5.

Storage: About 700K for the executable model. Data bases require
additional space.

Peripherals: One printer and one terminal.
Lanquaae: APOLLO/DOMAIN Pascal and FORTRAN APOLLO DOMAIN/IX operating

system calls, and RTIRIM data base management system that
makes calls to Boeing Military Airplanes' Aircraft Data
Base.

Documentation: Documentation for management, user/analysts, and programmers
is available.

SECURITY CLASSIFICATION: Unclassified, but data could be classified.

GENERAL DATA:
Data Base: Aircraft Data Base is established for many aircraft.

CPU time Per Cycle: A typical run for a single fighter squadron would take
three hours of computer time. Longer times would be required for determining
the amount of cargo to carry on cargo-carrying tankers.

Data Output Analysis: Output reports include summary output and detailed

output in chart form.

Freauency of Use: Several times per year for tanker analyses.

Users: Boeing Military Airplanes, OF- ations Analysis, Tanker/Airlift
Program Support.

Comments: N/A.
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TITLE: TFMS - Joint STARS Threat Force Model System.

DATE IMPLEMENTED: March 1988.

MODEL TYPE: Analysis.

PRCOPONENT: U.S. Army Vulnerability Assessment Laboratory, SLCVA-CEE,
Ft. Monmouth, NJ 07703.

POINT OF CONTACT: Mr. Peter Morel, AV 995-4843 or
Mr. Nick Jerschkow, AV 995-4193.

PURPOSE: TFMS was designed to evaluate Joint STARS radar and weapon data link
performance in an EW environment, in support of the Joint STARS EW
vulnerability analysis efforts currently underway. TFMS utilizes a CORBAN
SCORES VI scenario to provide target arrays and operational background
environment. TFMS is currently being revised to address ongoing changes being
made to the Joint STARS FSD system.

DESCRIPTION:

Domain: Land and air.

Span: Regional (Europe, Fulda Gap) based on SCORES VI.

Environment: Models terrain as well as weather and tevrain cultural
features per SCORES VI.

Force Composition: BLUE and RED.

Scope of Conflict: Model only addresses EW threat to Joint STARS.

Mission Area: Typical of Joint STARS deployment; can be changed via user
input files.

Level of Detail of Processes and Entities: Joint STARS radar is modeled to
a functional block level. Threat ECM parameters are entered by the user via
input files. Target arrays, ECM deployment, and attrition effects are modeled
by SCORES VI. Radar performance is evaluated on a beamprint by beamprint
basis against the various target limitations and environmental factors
modeled.

CONSTRUCT ION:
Human Participation: Required for decisions and processes.

Time Processing: Dynamic, time- and event-step.

Treatment of Randomner's: Target array attrition based on SCORES VI. P}:adar
and weapon data link modeled deterministically.

Sidedness: One-sided.

LIMITATIONS: SCORES VI limitations apply to target arrays environment
factors.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Because of the extensive changes
which have been made to the JSTAR3 design, the model does not accurately
reflect the current JSTAR hardware and software configuration. Radar model
routines are currently being revised to reflect changes made to the Joint
STA;RS radar. Enhancpments to displays and user interface are also in
progress.
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INPUT: Menu-driven and input files containing parametric data. Input files
may be edited by user.

OUTPUT: Process graphic displays and hardcopy of results of simulation runs,
e.g., targets detected vs. targets present. Postprocessor routines provide
additional data reduction and analysis capability.

HARDWARE AND SOFTWARE:
Computer: MicroVAX II GPX workstation, VMS 4.5 operating system.
Storage: 9 MB RAM, approx. 145 MB hard disk storage.
Peripherals: VR-290 workstation (includes display, keyboard, and mouse),

one printer, and one plotter are the minimum required.
Language: VAX FORTRAN, DCL, VAX GXS.
Documentation: N/A.

SE'CURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Base: Input file preparation can be a lengthy process.

CPU-time Per Cycle: Typically seconds to minutes depending on input
configuration.

Pata Output Analysis: Postprocessor provided for data presentation and
analysis, hardcopies of raw data.

Frequency of Use: Used approximately several times per month by those

listed below.

UsLBr: USA LABCOM-VAL, Ft. Monmouth; BDM Corp., Columbia, MD.

CLoýiqaijrits: Managed by USA LABCOM-VAL (SLCVA-CE).
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TITLE: Theater Warfare Model.

DATE IMPLEMENTED: 1982.

MODEL TYPE: Analysis.

PROPONENT: HQ USAF/XOXWF.

POINT OF CONTACT: MAJ Greg Phillips, DSN 225-1535, Commercial (703) 695-1535.

PURPOSE: Theater Warfare Model is used primarily to analyze theater level
force mixes. it is specifically designed to serve as both an operations
support and a force capability tool to assess the effectiveness of different
force mixes.

DESCRIPTION:
Dmain: Air and land.

Span: Accommodates any theater depending on data base. Several theaters in
various levels of completion (Southwest Asia, Korea, Europe, and Soviet
Pacific).

Environment: Models day, night, weather, and is distance sensitive.

Force Composition: Blue air forces and red air and ground forces.

Scope of Conflict: Conventional warfare.

Mission Area: All conventional missions except unconventional.

Level of Detail of Procesoes and Entities: Entities: Lowest entities
modeled are individual aircraft types, individual munitions, and army
platoons. Processes: Air-to-air attrition uses exchange rates.
Air-to-ground attrition based on sortie rates.

CONSTRUCTION:

Human Participation: Required for decisions and processes.

Time Processing: Time-stepped.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Does not model terrain.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Electronic warfare module updated.
Day/night/weather module updated. Capability to cost module to be added.

INPUT: Scenario development requires aircraft and munitions arrival time in
theater, unit characteristics, attrition files, weapons effects files, enemy
threat laydown, and enemy target laydown.

OUTPUT: Blue and Red aircraft attrition and Red target destruction by day.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a PC.
StoraQe: 640K, RAM and 20Meg of hard disc space.
Peripherals: One printer.
Language: PASCAL and Microsoft C 6.0.
Documentation: User's manual, functional description, and system

specification.
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SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Population of large data bases can take several man-days.

CPU time ver Cycle: Under five minutes using a 80386/33MHz.

Data Output Analysis: Produces hardcopy of raw data. Requires a trained
analyst to interpret some data.

Freauencv of Use: On average several times per month.

Users: HQ USAF/XOXWF.

Comments: Continuously upgraded software.
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TITLE: THOR.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: Studies, Analyses and Gaming Section, Plans and Policy Division,
CINCPACFLT, Pearl Harbor, HI 96860.

POINT OF CONTACT: Dr. Ray Runyan, (808) 474-8443, AV (315) 4'/4-8443.

PURPOSE: THOR estimates costs (time, aircraft losses, and ordnance
expenditures) of a strike campaign to destroy a specified set of targets.
Carrier and land-based aircraft, plus TLAM, conduct the strikes. THOR is a
tool for high-level planning. Although it simulates aircraft loading and
scheduling, it is not intended for carrier- or squadron-level use.

DESCRIPTIOI:

Pomain: Air strikes, primarily on fixed land targets; see "Comments" below.

Span: Various combinations of aircraft, Tomahawk, and targets.

Environment: The user setv values of target-area weather parameters.

F Iiti: Flue aircraft. strike, fighter escort, tanker, SEAD and
other support aircraft; Red defenses: SAMs, GCIs, and interceptoru; and
target set (targets and thetr aimpoints).

Scope of Conflict: Conventional.

Mission Areg: Primarily strike warfare, with associated areas such as
air-to-air combat, electronic warfare, and logistic limitations. However,
THOR is often integrated with other models; see "Comments" below.

Level of Detail of Processes and Entities: THOR considers processes
affecting individual aircraft, individual defensive sites, and individual
targets. It treats sortie generation, strike planning, SEAD in considerable
detail. THOR considers factors such as weather, ordnance and fuel
inventories, repair times (for ordinary breakdowns and battle damage), and
tanking constraints.

CONSTRUCTION:
Human Participation: Human participation is not possible after the

simulation starts. However, interactive input menus provide for "what if"
variations and parametric variationt, on successive runs. The user approves or
modifies default data bases for five general-types of variables (see "INPUT"
below).

Time Processing: Event-step (for THOR running alone), dynamic for THOR
running with ASBAT and/or CLEAR models (see "Comments" below).

Treatment of Randomness: Almost all processes are treated stochastically.
While command decision rules and the strike planning emulation are
deterministic, they depend on the outcome of prior stochastic events.

Sidedness: Two-sided, asymmetric, but see "Comments" below.

LIMITATIONS: THOR focuses on large "alpha" strikes, rather than smaller, more
frequent strikes. It doesn't distinguish between day and night. Effects of
enemy defenses en route to target are treated in less detail than defenses in
the target area.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Continuing.

INPUT: The user approves or modifies default data bases for five general
types of variables: 1) "command decision" variables to reflect various
options for the conduct of the campaign; 2) Blue order of battle--for Lich
carrier and base: amount and type of aircraft, fuel and ordnance;
3) selection of targets and aimpoints; 4) Red defensive order of battle--
number and capabilities of individual SAM and GCI sites and interceptors, and
their location with respect to the targtets; 5) various performance factors
(probabilities of kill and damage, ineai timse to repair. fuel capacities,
etc.).

OUTPUT: Tabular CRT displays and output files. Graphical oucputs available
when junning under CASES (see "Ccnmments" below).

HARDWARE AND SOFTWARE:
Computer: THOR runs on DEC com:puters under VMS or on SUN under UNIX.

THOR also runs on ENCORE MULTIMAX and DAP parallel
processing machines.

Storage: THOR originally ran on a personal computer. Present THOR
would require reduction of array sizes (limiting the scope
of the strike campaign and/or the number of iterations) on a
personal computer.

Peripherals: None required, except when running under CASES.
Documentation: Available from CINCPACFLT.

SECURITY CLASSIFICATION: The model, without data, is unclassified.

GENERAL DATA:
Data Base: CINCPACFLT has a default data base for non-scenario-dependent

inputs and keeps a targej/weaponeering data base for several thousand targets.

CPU time Per Cycle: Depends on the number of aimpointe. A single Monte
Carlo iteration for a campaign against a complex of 140 aimpoints runs in
about one second on a VAX 8550. Parallel processing speeds THOR by a factor
of six.

Data Output Analysis: Output presented as mean, 10th and 90th percentiles.

User and Frequency of Use: Several times a month at CINCPACFLT.

Comments: Although THOR can run alone, it runs under the Real-time Event
Joiner (REJ), which can integrate events from THOR with ASBAT, a battle force
defense model and CLEAR, a logistics model. ASBAT and CLEAR are included
elsewhere in this catalog of models. THOR (and, soon, REJ) can alsio run under
CINCPACFLT's C~pabilities Assessment Expert System (CASES).
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TITLE: THREAT.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Studies, Analyses, and Gaming Section (Code 64), Plans & Policy
Division, CINCPACFLT, Pearl Harbor, HI 96860.

POINT OF CONTACT: Dr. Ray Runyan, (808) 474-'8443.

PURPOSE: THREAT is an analysis tool that calculates the AAW threat sector and
determines the AAW threat intensity at a specified location, given a laydown
of enemy fighter and bomber aircraft. THREAT is intended as an aid to
aircraft carrier battle groups in determining transit routes and Combat Air
Patrol requirements.

PESCRIPTION:

Domain: Air, land, and sea.

Span: Global.

Environment: Aircraft can be routed to avoid certain geographic e-as,
otherwise great circle router over unspecified terrain is used to determine
reach of aircraft.

Force Composition: RED order of battle consists of numbers. and types of RED
fighter and bomber aircraft loaded out with numbers and types of AAM and ASM
missiles. No BLUE order of battle.

Scope of Conflict: There is no conflict, only the assessment of numbers of
AAM and ASM missiles deliverable at a location.

Mission Area: Battle force AAW defense.

Level of Detail of Processes and Entities: Aircraft types are modeled in
terms of loadouts, home station location, combat radius. THREAT determines
the size sector over which these aircraft can approach and attack the battle
force.

CONSTRUCTION:
Human Participation: Required for input only.

Time Processina: Static.

Treatment of Randomness: No Randomness.

Sidedness: One-sided.

Limitations: RED aircraft are assumed to return to the airfield from which
they departed.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: RED airbase locations, fighter and bomber types and numbers at each
airbase, combat radii of each fighter and bomber type, location and detection
radius of BLUE battle force.

OUTPUT: Screen display of threat sector and composition of threat sector at a
given lat/long, or computer printout of threat contour map over a specified
geographic region.
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HARDWARE AND SOFTWARE:
Computer: VAX/VMS system, version 5.0 or above.
Storaae: Executable 52 Kbytes.
Peripherals: Interactive video terminal.
Language: VAX FORTRAN.
Documentation: CINCPACFLT, Studies, Analyses, and Gaming Section, Analysis

Memorandum 2-89: THREAT Documentation arnd User/Prorar_,mer
Guidelines, 13 April 1989, by Jillian Beuschel, SECRET,
UNCLASSIFIED upon removal of Appendix A.

SECURITY CLASSIFICATION: Unclassified without data.

GENERAL DATA:
Data Base: Default data base provided with model. Model prompts user in

construction of scenario data base. Simple scenarios within bounds of default
data can be constructed in minutes.

CPU time Per Cycle: Seconds if a single battle force location is being run,

an hour if a threat contains map of the world is requested.

Data Output Analysis: Seconds.

Freauency of Use: Twice par month.

Users: CINCPACFLT, NOSC.

Sorntsn~ : NOSC has a version of THREAT which has been ported to run on UNIX
baaed parallel processors so that a THREAT contour map of the world is
produced in a matter of seconds.
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OITLE: Timeline Analysis Model.

DATE IMPLEMENTED: 6 August 1991.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army Ballistic Research Laboratory (USABRL), Aberdeen Proving
Ground, MD 21005-5066.

POINT OF CONTACT: Dr. Joseph K. Wald, AV 298-9077.

PURPOSE: The engagement sequence, or timeline, of a weapon system consists of
a set of functions or processes, some of which must occur sequentially while
others may run simultaneously. Each of these processes may be described by a
different mathematical or statistical model. In order to be effective, a
weapon system may have to complete its entire timeline within a certain time
limit. The Timeline Analysis Model, a research and evaluation tool, is a
computer program that combines the models of the various timeline components
to produce a cumulative total timeline distribution. From this distribution
one can determine the probability that the weapon system will be successful in
meeting its time limit requirement.

DESCRI PT-ION:

Domain: Nonspecific.

SD-n: Single system analysis.

Environment: Nonspecific.

Force Composition: One weapon system.

Scope of Conflict: Exclusively conventional.

SAe: Nonspecific.

Level of Detail of Processes and Entities: Individual weapon systems are
modeled. Model includes individual weapon system timeline components.

Time Process4 .na: Dynamic, event-step.

Treatment of Randomlness: Stochastic, Monte Carlo.

Sidedness: Analyzes one system.

LIMITATIONS: None.

PLANNED IMPROVEMENTS AND MODIFICATICNS: None.

INPUT: Timeline component distribution statistics.

OUTPUT: Cumulative total timeline distribut.'-n curve (graphics an. table).

HARDWARE AND SOFTWARH:
Computer: Cray 2,'UNIX.
StoraQe' Approximately 30,000 bytes necessary at run time.
Peripherals: 1 graphics terminal.
Language: FORTRAN.
Documentation: BRL report: The Timeline Analysis Model.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:
Data Base: No formal data base required.

CPU time Per Cvcle: Typically less than one second per Monte Carlo
replication.

Data Outnut Analysis: No postprocessing required.

FreaQuency of Use: N/A.

Users• U.S. Army Ballistic Research Laboratory (USABRL), U.S. Army Materiel
Systems Analysis Activity (USAMSAA).
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TITLE: TIREM - Terrain-Integrated Rough-Earth Model.

DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: DoD Electromagnetic Compatibility Analysis Center, North Severn,
Annapolis, MD 21402-1187.

POINT OF CONTACT: R. Schneider, (301) 267-2355i DSN 281-2355.

PURPOSE: The TIREM model is a research and evaluation tool that evaluates the
terrain profile between two sites and, based on the geometry of the profile,
selects a mode of propagation. Appropriate formulations are then applied to
compute the basic transmission loss. Modes of propagation include a line-of-
sight model, diffraction model, and tropospheric scatter model. The TIREM
module is a callable subroutine that provides basic transmission loss for
subsequent use in analyzing communications, interference, jamming or intercept
performance of systems.

DESCRIPTION:
Domain: Irregular land and/or smooth sea.

Span: Regional.

Environment: Terrain relief.

Force Composition: N/A.

Scopreof Conflict: N/A.

Mission Area: N/A.

Level of Detail of Processes and Entities: N/A.

CONSTRUCTION:
Human Participation: Required to acquire information for data input, a

driver to enter input parameters and output routines are required.

Time ProcessinQ: Static.

Treatment of Randomness: N/A.

Sidedness: N/A.

LIMITATIONS: Ducting phenomena or ionospheric modes of propagation are not
included. Applicable frequency range: 1 MHz - 20000 MHz.

PLANNED IMPROVEMENTS AND MODIFICATIONS: N/A.

INPUT: Basic terrain profiles are needed along with antenna information and
environmental parameters.

OUTPUT: Prints of data and results.

HARDWARE AND SOFTWARE:
Computer: UNISYS 1100/EXEC 8 and VAX/VMS.
Storage: N/A.
Peripherals: Printer and terminal.
Language: FORTRAN.
Documentation: Each version separately documented.
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SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Requires arrays of terrain elevation and distance (obtainable

from DMA).

rPU time Plr Cycle: Varies.

Data Output A~na•si: Can be interpreted directly.

Freguencv of Use: Varies by command.

Users: DoD, ECAC, JEWC, AFEWC.

Cominents: Used as basic propagation loss module in PLLM, COM/EW, etc.

4
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TITLE: TIS - Thermal Imaging System Program.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWA-I Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: The purpose of the TIS program is to predict the static detection
and recognition performance of Electro-Optical (EO) imaging systems which are
sensitive in the 305 pm and 8-14 pm wavelength regions of the electromagnetic
spectrum.

DESCRIPTION: The program wil? aid in the evaluation and design of Infrared
(IR) systems for missions, encompassing surveillance and target acquisition
systems in missile airborne, tank, and air defense applications. This program
may be used to evaluate the ability of proposed devices to fulfill field
requirements and to recommend future system characteristics and
configurations.

The program predictions are for detection and recognition as a function of
range for a specified target, background, sensor, atmosphere, countermeasures
(CMs), and counter-countermeasures (CCMs). It is a static model since it
assumes target acquisition in which the target is in the sensor field-of-view
(FOV) and its position is a priori known to the observer. No search of the
sensor FOV is involved as in other dynamic models.

INPUT: Some preliminary analysis is needed before a data file can be
prepared. This TIS program has several different input modules, each of which
consist of one or more records. Al1 input data falls into one of these
modules listed below.

- TARGET - SYSTEM
- ATMOSPHERE - STABILIZATION
- OPTICS - EYE
- SCANNER - PROGRAM CARDS
- DETECTOR - CM/CCM
- ELECTRONICS - LASER IRRADIANCE
- DISPLAY

For a more detailed description of the input file see the TIS User's Manual.

OUTPUT: There are two levels of detail that can be requested in the output
listing. The standard level consists of five tables as follows:

- Modulation Transfer Function (Individual).
- Modulation Transfer Function (System).
- Minimum Resolvable Temperature Difference.
- Detection Performance Probability.
- Recognition Performance Probability.
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All output data refers to the "X" or scan direction. The extended output

consists of nine tables as follows: 0
- Information on "Y" or diagonal direction signal processing.
- Noise-filtering MTF.
- Exact or white noise bandwidth.
- Scan velocity.
- NEAT.
- MRAT for target length equal to bar length.
- MDT.
- Temperature and MDT based detection performance; temperature;

based recognition performance; optimistic reognition performance.
- Special expressions used in hand calculations.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storaae: 273,408 bytes.
Languaae: FORTRAN 77.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source code is Unclassified.

GENERAL DATA:
Time Reauirements: Compilation time: 61.5 seconds; Typical run time:

22.5 seconds.

Users:

AFEWC/SNM
ASO/ENSSS
ASD/XRHD
BDM Corporation
Ball - Systems Engineering Division
Battelle Memorial Institute - Columbus Division
Booz, Allen & Hamilton
Brunswick Defense (AMTC)
E-Systems, Greenville Division
ECAC
General Dynamics
General Dynamics/Convair Division
Georgia Institute of rechnology
LTV Missiles and Electronics Group
Link Flight Simulation Corporation
NASA Lewis Research Center
Naval Weapons Center
Naval Weapons Support Center
OptiMetrics, Inc.
SAIC
The Rand Corporation
Tracor Aerospace, Inc.
USAF ESD/ICZ
United Technologies
Westinghouse Electric Corporation.
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TITLE: TMD/EADSIM - Tactical Missile Defense Command, Control,

Communications, and Intelligence Simulation.

DATE IMPLEMENTED: December 15, 1988.

MODEL TYPE: Analysis.

PROPONENT: Joint Tactical Missile Defense Management Office, MICOM,
Redstone Arsenal, AL 35898-8010.

POINT OF CONTACT: Mr. Rodney Vaugh, CAS Corporation, Huntsville, AL,
(205) 895-8635.

PURPOSE: TMD/EADSIM is designed to provide a comprehensive, comparative
assessment of tactical missile defense communications architectures operating
dynamically in a postulated physical and electronic warfare threat
environment. It is a research and evaluation tool, through which the user can
easily change individual system performance characteristics and parameters
through a graphic-based menu editing scheme in order to examine comparative
system effectiveness.

DESCRIPTION:

Domain: Land, air, and sea surface.

Span: Theater.

Environment: Model incorporates DMA Digitized Terrain Elevation Data and
Digital Feature Analysis Data.

Force Composition: Joint and combined forces.

Scope of Conflict: Conventional, nonnuclear RED and BLUE engagements.

Mission Area: C31 operational performance in air and tactical missile
defense.

Level of Detail of Processes and Entities: The level of entity is a
user-constructed OPFAC, which can be configured as a platform (man, vehicle,
aircraft, ship, or stationary site) with systems that are selected to be
appended (sensors, weapons, jammers, communication devices, etc.). OPFAC
movement is initially programmed in the input scenario. Model execution
thereafter alters movement according to communicated commands, engagement
reactions, and attrition.

CONSTRUCTION:
Human Participation: Not required during execution; simulation is

interruptable for chancez and overrides,

Time Processing: Dynamic, time-step position processing and discrete event
scheduling.

Treatment of Randomness: Deterministic; values are generated as a function
of expected value.

Sidedness: Two-sided, both sides reactive.

LIMITATIONS: The number of elements does effect run time.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Friendly, mutual frequency
interference; RED C2; and BLUE airbase operations.
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INPUT: BLUE and RED force laydown and communications connectivity, movement
and element performance characteristics.

OUTPUT: Dynamic graphic scenario playbac?- and all element activity for
desired analysis of measures of performance and measures of effectiveness.

HARDWARE AND SOFTWARE:
Computer: Silicon Graphics IRIS 4D.
Storage: 370 MB.
Peripherals: Seiko color hardcopy unit, cartridge tape unit, and line

printer.
Lanquaae: "C".
Documentation: Model description and users manual.

SECURITY CLASSIF:ICATION: Urclassified without element performance
characteristics; secret with element performance characteristics.

GENERAL DATA:

Data Base: Variable.

CPU time per Cycle: Four times scenario time for complex sconarios.

Data Output Analy Is: 30 minutes.

Frequency of Use: Unknown.

Usrs: MICOM, Redstone Arsenal, AL; OSDC3I, Washington, DC; Strategic
Defense Command, Huntsville, AL; TRADOC; U.S. Army Signal Center, Fort
Gordon, GA; U.S. Army Air Defense Center, Fort Bliss, TX; U.S. Ail, Force
Europe, R!,mstein AFB, GE.

Comments: Setup time is 30 minutes.
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TITLE: TMS - Target Management System.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Training and Education.

PROPONENT: HQ USAFE Warrior Preparation Center (WPC), Einsiedlerhof, Germany
APO AE 09094.

POINT OF CONTACT: Mr. Tom Doyle (49) 631-536-6507, DSN 489-6507.

PURPOSE: TMS tracks all air-to-ground missions and assesses damage to fixed
targets for the WPC Distributed Wargaming System.

DESCRIPTION: TMS is an automated data processing (ADP) system designed for
use during computer assisted exercises (CAX). TMS houses a large data base of
known targets within the Allied Command Europe (ACE) area of inter St. Based
upon the aircraft, weapons load, and ACE Conventional Weapons Guide and the
type of target TMS is able to produce an accurate representation of air
attacks against fixed targets.

CONSTRUCTION: TMS is designed around "the relational model" and uses INGRES
(tm) relational data base management system to access and process data. TMS
uses stochastic modeling combined with air mission data to determine the
probability of damage. No human participation is required to produce damage
assessment, but human intervention is required to review damage assessment.

LIMITATIONS: Currently TMS performs damage assessment against bridges. TMS
is designed to handle other target types, but the focus to date has been
bridges.

PLANNED IMPROVEMENTS AND MODIFICATIONS: 1) Expand TMS damage assessment
capability to include targets like roads, POL storage facilities, airbases,
ports, etc.; 2) TMS Graphical presentation layer similar to GIAC; 3) Interface
TMS with CBS; and 4) Interface TMS with JTLS.

HARDWARE AND SOFTWARE:
Computer: DEC VAX 785 on up.
Storage: 50 Megabytes of disk.
Peripherals: VT 100 compatible CRT.
LanQuage: VAX VMS FORTRAN with embedded calls to INGRES SQL.

SECURITY CLASSIFICATION: Program source code is unclassified.

GENERAL DATA
Data Base: Correlation of targets to terrain features can require a 2-month

effort.

CPU time per Cycle: Damage assessment is near real time.

Data output Analysis: Interactive and hardcopy can be provided on demand.

Frequency of Use: TMS is used 8010 timee per year.

Users: WPC. No limit. Ranges between 5-15.

Comments: Requires INGRES RDBMS to operate.
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TITLE: TNP - Tactical Network Planner.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Analysis.

PROPONENT: TBD.

POINT OF CONTACT: TBD.

PURPOSE: TNP is used primarily to engineer, plan, and manage tactical mobile
communications networks, and to rapidly distribute the results of its planning
efforts. It is therefore an operational support (decision aid) tool.

DESCRIPTION:
Domain: Land operations.

Span: Accommodates any theater depending on contents of map (geographical)
data base.

EnvLionment: Uses terrain relief and feature data.

Ygrce Composition: Combined and joint forces.

Scope of Conflict: Conventional warfare.

Mission Atea: Tactical mobile ground based operations with close air
support and artillery.

Level of Detail of- Processes and.•ntities: N/A.

CONSTRUCTION:
Human Participation: Required for process.

Time Processing: Static.

Treatment of Randomness: N/A.

Sidedness: One-sided.

LIMITATIONS: Map size is 1:250,000.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Automatic network laydown and near
real time monitoring of VHF spectrum to be added.

INPUT: DMA mapping data is required. Operator inputs subscriber quantities,
locations, etc., as well as unit boundaries and assets.

OUTPUT: Computer printouts, map overlays, and electronic transmission to
other planniixg sites.

HARDWARE AND SOFTWARE:
Comnuter(QSI! Hewlett-Packard type 9000/300 series, ATCCS Common Hardware,

UNIX operating system, X-Windows, X-25 packet data
interface.

Storagg 16 K RAM plus separate disc storage, 300 and 600 MB.
_r_@_ eras.: Printer and multicolor E-size plotter, color monitor.
Lanouaqe: "C" •
Docu~mentatiLon: Deliverable documentatior not yet developed.

SECURITY CLAS§iUCFf__N: Unclassified.
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GENERAL DATA:
Qa s: DMA data must be reformatted, requiring approximately a-hour

effort.

CPU time per Cycle: System is interactive, longest cycle (network laydown)

will require less than two minutes.

Data Output Anlivsis: Printed outputs and map overlays are ready for use.

Freguency of Use: Varies by operational requirements, but could be many
hours per day in intensive training and actual operations.

Users: Signal Corps network planners and managers.

Comments: None.

0
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TITLE: Tomahawk.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and education (support of seminar war games).

PROPONENT: Wargaming Department, Naval War College.

POINT OF CONTACT: Micromodels Manager, (401) 841-3276, AV 948-L276.

PURPOSE: Tomahawk models Tomahawk Land Attack Missile and Tomahawk Anti-Ship
Cruise Missile strikes against land and sea targets. It is designed to
support battle damage asseasment in conjunction with larger-scale war games.

DESCRIPTION:
Domainz Land.

Span: Local.

Envilronment: N/A.

Force Composition: Tomahawk missiles.

Scope of Conflict: Conventional land and sea cruise missiles.

Mission Area: Strike warfare.

Level of Detail of Processes and Entities: User defines type of target,
numbers of weapons, and mode of search for each single interaction.

CONSTRUCTION:
Human Participation: Required for initial inputs only.

Time Processing: Closed form.

Treatment of Randomness: Monte Carlo determination of result.

Sidedness: One-sided.

LIMITATIONS: Only useful for specific engagement vice aggregated results.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None anticipated.

INPUT: Type and number of missiles, type of attacking platform, distance from
launch point to target, target description, search mode (TASM), targeting
information delay time, Tomahawk attrition probabilities, and user-defined
probabilities (instead of the program default values).

OUTPUT: Time delay prior to launch, probability of hit and destruction given
hit, hits, target post-impact status, and Tomahawk attrition.

HARDWARE AND SOFTWARE:
Computer: IBM-compatible PC with 512K RAM.
Storage: N/A.
Peripherals: N/A.
Language: BASIC.
Documentation: User's manual, source cede.

SECURITY CLASSIFICATION: Secrtt.
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GENERAL DATA:
Data Base: Five minutes (assuming user has previously defined desired hit

and lethality probabilities, otherwise the program default values are used).

CPU time per Cycle: Five seconds.

Data Output Analysis: None.

Frequencv of Use: Several times pei: year anticipated.

Users: Wargaming Department, Naval War College.

Comments: To.aahawk is primarily designed to provide battle results for
larger-scale war games. Its hits results may be manually input to a battle
damage assessment model; e.g., SHIPDAM, for more detailed damage information.

Q
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TITLE: Total Force Manpower Tradeoff Model.

DATE IMPLEMENTED: Officer/Civilian: January 1990; Enlisted/Civilian:
February 1991; Other Manpower Types: FY93.

MODEL TYPE: .Aalysis.

PROPONENT: Chief of Naval Operations (OP-12), Navy Annex,
Washington, DC 20370.

POINT OF CONTACT: Mr. william Gerade, OP-12G, (703) 695-1975, AV 225-1975.

PURPOSE: The Total Force Manpower Tradeoff Model is an operation support tool
(decision aid) that recommends a mor- cost-effective mix of military and
civilian manpower.
DESCRIPTION:

Domain: Sea and shore.

Span: N/A.

Environment: N/A.

Force Composit o j : Navy.

Scope of conflict: N/A.

Mission Area: N/A.

Level of Detailo0 Process nd Entities: Modeled at the skill and grade
level. Processes involve sea and shore rotation, estimates of training and
career progression needs, and determination of a cost-effective mix of
military and civilian manpower within budget and policy constraints.

CONSTRUCTION:
Human Participation: Required for decisions and processes. Model waits for

decision.

Time Processina: Static.

Treatment of Randomness: Career progression portion is stochastic, direct
computation. All other parts are deterministic, with no randomness.

Sidedness: N/A.

LIMITATIONS: At aggregate skill and grade !evel.

PLANNED IMPROVEMENTS AND MODIFTCATIONS: Unknown; still in development phase.

INPUT: Manpower authorizations and requirement., sea and shore rotation
patterns, loss rates, individuals rates, promotion rates, billet cost,
equivalent military and civilian grades and skills, and expected endstrength.

OUTPUT: Screen displays and printouts of allocation of military and civilian
manpower to resource sponsor, skill, and grade.

H&ARDWARE AND SOFTWAREt
Computer: IBM compatible PC running MS-DOS.
Storaae: Estimated at 10 MB.
Peripherals: Printer.
Lanauaae: Pascal, FOXBASE, and GAMS (linear programming package).
Documentation: User's and systems manuals will be developed.
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SECURITY CLASSIFICATI•ON: Uncl~asified. L

GENERAL DATA:
Data Base: Updated in abou:,. two weeks.

CPU time pgr Cycle: Unknown.

Data Output Analysts: Postprocessor will aid in presentation of data.

Freguency Df Use: Unknown.

User-s: Will be OP-12G, 122, and 123.

Coments: N/A.
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TITLE: TOTAL ROUND - Total Round STANDARD MISSILE Simulation.

DATE IMPLEMENTED: Latest upgrade 1988.

MODEL TYPE: Analysis.

PROPONENT: Vitro Corporation, 14000 Georgia Ave., Silver Spring, MD 20906.

POINT OF CONTACT: A.J. Ondrish, (301) 231-2097.

PURPOSE: The purpose of TOTAL ROUND is to evaluate the entire flight profile
and the effectiveness of the STANDARD Missile (SM), SM-I or SM-2, from launch
to target intercept.

DESCRIPTION:
Domain: Air, above sea surface.

Span: Local region.

Environment: Air; day and night.

Force Compositiont N/A.

Scope of Conflict: Conventional.

Mission Area: AAW.

Level of Detail of Processes and Entities: TOTAL ROUND is a 6-degree-of-
freedom simulation of all SM-i or SM-2 missile activities in an engagement
against any type of air target. A family of submodels feeds the main mcdel to
provide a total analysis package. TOTAL ROUND simulations are Monte Carlo
digital computer programs that generate time histories of all major
interacting variables of a total SM weapon system. All major subsystems
involved in an engagement are math-modeled, including error statistics, to
represent realistic conditions. The overall output of any simulation run
represents the digressions from the ideal nominal conditions. Model outputs
have been checked againot either available flight data or simulations of
various portions of round performance an used by other Navy agents, resulting
in simulations capable of yielding realistic predictions cf total-round
performance per threat type. Tha missile round is simulated as 3-dimensional,
6-degree-of-freedom, rigid body motion over a nonrotating, flat earth for most
SM simulations. For SM with extended range, curvature of earth can be
considered in simulation. All basic air target types, including cruise
missiles, bombers, fighters, and U.S. Navy drones, can be readily represented.
The target model hao five degrees of freedom, and can handle maneuvers of any
kind including slowing down during the turndown and dive phases of anti-ship
missiles. The target definition includes bistatic radar cross section and
glint.

CONSTRUCTION:

Human Participation: Not required after setup for Monte Carlo r ".

Time Processing: Dynamic, time-step.

Treatment of Randomness: Monte Carlo source error distributiuns ar•.
included.

Sidednesp: Two-sided (SM versus target;.
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LIMITATIONS: None. SM simulations that are currently operational include
those for the following variants: SM-I (MR) Block V, SM-i (MR) Blocks VI and
VI-B, SM-2 (MR) Block I, SM-1 (ER) Block V, SM-2 (ER) Block II, and SM-2 (MR)
Blocks I, II, and III (TARTAR and AEGIS). In addition, the SM-2 (MR) Block
III AEGIS simulation is being updated to a Block IV simulation.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improvements are continually being
made to model new qerslins of STANDARD MISSILE as the missile is improved to
give increased capabilities.

INPUT: Missile, RF, target parameters.

OUTPUT: Monte Carlo simulation set that, at end of each run, completely
describes the particular dynamic missile and target situation that occurs (at
time of fuzing and warhead action). For each space point a probability of
h.;t, and probability of placing lethal warhead fragments on target can De
obtained.

HARDWARE AND.SOFTWARZ:
Computer: IBM 3033, VAX 8600.
Storage: Approximately 400K Bytes.
Puripherals: Printer.
Language: FORTRAN and others (CSMP, ACSL).
Documentation: User notes (extensive).

SECURITY CLASSIFICATION: Unclassified, but data base is confidential.

GENERAL DATA:
Data-Base: Data base rarely needs changing for a particular block of SM.

CPU time Per Cvcle: Approximately five minutes for a run set.

Data Analysis Output: No postprocessor used.

Frequency of Use: Daily.

Users: Vitro uses TOTAL ROUND in support of NSWC, JHU/API., and NAVSEA.

Qomnents: One or more numerous limiting factors may come into play during
the simulated flight of the missile, causing either reduced capability or
failure. Such factors include poor search radar data, leading to bad launcher
orders; very small, fluctuating target radar return, making missile terminal
homing difficult; trajectories requiring large lead angles, leading to seeker
head limit failures; or high altitude flights leading to aerodynamic
instability.
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TITLE: TRAD - Towed Rf Active Decoy Model.

* DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

PQINT OF CONTACT: Bill High, ITT Avionics, (201) 284-2870.

PURPOSE: This model provides a tool for the analysis of thw RF active decoy
deployed against a single missile.

DESCRIPTION: The model contains target/missile g~dometry from launch to
closest approach and a mathematically modeled missile (formulated navigation
equations aL opposed to modeled missile suboyatime).

INPUT: Caometry, missile and decoy p;%rameterz (including transmitter antenna
and frequency).

OUTPUT: Print ffles and plot files describing missile dynamics and total
geometry.

HARC-WARE AND SOFTWARE:
Computer: DEC VAX-780.
St r__qe, 100K Byte; memory requirements: 2M oytes.
Ljncua.e: FORTRAN 77 (VAX).
Documentation: Documented sample cases.

5ECURITY CLASSIFICATION: Unclassified.

Dat___a .e: Typical data preparation is 5 minutes.

CWPT' ime per Cycle. 90 seconds on VAX computer.

Usages Used for IR&D analysis of towed decoys.

Comments: This progr&a provides plot output which may be displayed on a DEC
VAXstation supporting UIS graphics. Two associated plot programs can show
misstle flyout in real time, and static displays of any plot data generated.
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. TITLE: TRANATAK - Transportation Network Attack.

DATE IMPLEMENTED: 1982.

MODEL TYPE: Analysis.

PROPONENT: U.S. Army TRAC-LEE, ATTN: ATRC-LF, Ft. Lee, VA 23801-6140.

POINT OF CONTACT: Bruce Lasswell, (804) 734-1050/3449, AV 687-1050/3449.

PURPOSE: TRANATAK is an operations support tool used to furnish information
on how transportation requests may be satisfied under constraints of load and
unload capability, vehicle availability and capability, terminal and dock
availability, network, and enemy attack.

DESCRIPTION:
Domain: Land and air.

Span: TRANATAK handles a wide rar:.je of scenarios and transportation
networks. The user can select any geographic area where data is available and
specify the location of transportation docks.

Environment: Multi-mode transportation network.

Force Composition: Variable.

Scope of Conflict: Variable.

Mission Area: Transportation system.

Level of Detail of Processes and Entities: Vehicles are loaded by weight
and cube and travel over the given networks to users. Vehicles may be
attacked when halted. All forms of transportation except pipeline may be
considered.

CONSTRUCTION.

Human Participation: Not required--scheduled changes.

Time Processing: Dynamic:, event-step.

Treatment of Randomness: Either stochastic, Monte Carlo or basically
deterministic as required by the user.

Sidedness: One-sided.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Weight and cube of items to be moved, transportation network
description, transportation request schedule (based on other model outputs or
SCORES scenario), vehicle characteristics and locations, scenario such as
location and priority of units, and attack schedule.

OUTPUT: Weight and cube of cargo delivered (also number of items by item),
network and vehicle overloads, average and peak workload for each
link/terminal, dock and vehicle utilization, vehicle production in terms of
weight/distance, and attack results.
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HARDWARE AND SOFTWARE:
Computer: Vax 11/780, UNISYS 1100 series.
Storaqe: Variable.
Peripherals: Printer and tape drive.
Lanugaqe: FORTRAN IV, GASP IV, and FORTRAN 77.
Documentation: N/A.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: Varies.

Data Analysis Output: Varies.

Frequency of Use: As needed.

Users: Proponent and U.S. Army Logistics Center.

Comments: TRANATAK was created using the Models of the Army Worldwide
Logistics System (MAWLOGS).

0
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TITLE: TRANSACT - Transportation and Supply Activities.

DATE IMPLEMENTED: 1982.

MODEL TYP2t Analysis.

PROPONENT: U.S. Army TRAC-LEE, ATTN: ATRC-LF, Ft. Lee, VA 23801-6140.

POINT OF CONTA_(iLT: Mr. Biruce Lasswell, (804) 734-1050/3449, AV 687-1050/3449.

PURPOSE: TRANSACT is an operations support tool used to furnish information
on how supply requests may be satisfied under constraints of load and unload
capability, vehicle availability and capability, terminal and dock
availability, network, and enemy attack.

DESCRIPTION:
Domain: Land and air.

Span: A wide range of scenarios and transportation networks. The user can
select any geogzaphic area where data is available and specify the locatiot, of
supply bases and ths movement of units over the area selected.

Environment: A multi-mode transportation network.

Force Composition: Variable.

Scope ofef Conflict: Variable.

Mission Area: Supply system connected by a transportation network.

Level of Detail of Processes and Entities: TRANSACT represents a
mviti-echelon supply system connected by a multi-mode transportation network.
Modes of transportation can be prioritized when a push system is used for
supply. Supply requests can be split among several suppliers. Shipments in
the system are consolidated 4-nto vehicle loads, and vehicles are allocated and
loaded for movement of the shipments. The novement of vehicles th:oughout the
network is simulated over time to permit the analysis of traffic flows and
overloads. The model uses the availabl-', transportation capability to move all
vehi.cles, and chooses alternate route- if overloads or attacks reduce network
capability. Vehicles may be attacke~d when halted and terminals, supply
points, and network ma," be attackrd. Individual shipments are off-loaded from
vehicles based on the routing, rriority, and vehicle capacity, and are
possibly loaded onto other carriers to reach the shipment destination.

Varying demand patterns may be specified to represent changing conditions on
the battlefield. The dema..ds from units in different locations drive the
model to satisfy the movement requirements over the transportation network.
Initial allocation of vehicles can be made to the different units and
transportation terminals to specify the capabilities available.

CONSTRUCTION:

Human Participation; Not required--scheduled changes.

Time Processing: Dynamic, event-step.

Treatment of Ranoomness: Either stochastic, Monte Carlo or basically
deterministic as required by the user.

Sidedness: On'-sided.

LIMITATIONS: N/A.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Weight and cube of items to be moved, supply support structure and
stockage parameters/policy, transportation network description, supply request
schedule, vehicle characteristics and locations, scenario such as location and
priority of units, and attack schedule.

OUTPUT: Weight and cube of cargo delivered (also number of items by item),
items requested, network and vehicle overloads, average and peak workload for
each link/terminal, queue buildups for each link/terminal, supply point
workloads and supply status by node/class/item, dock and vehicle utilization,
BOH at supply units over time, vehicle production in terms of weight and
distance, and attack results.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storage: Variable, depending on size of supply system and network

detail.
Peripherals: Printer and tape drive.
Langmuage: FORTRAN 77, FORTRAN IV, and GASP IV.
Documentation: Users' Guide for LOGATAK II, (DLSIE 42543-MC), Pro Lammers'

Guide for LOGATAK II.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: N/A.

CPU time per Cycle: Variable.

Data Analysis Output: One to three weeks.

Frequency of Use: As needed.

Users: Proponent and U.S. Army Transrortatic-n School, ATTN: ATST-CDC,
Ft. Eustis, VA 23604-5394.

Comments: TRANSACT was created uaing the Mode).L of the Army Worldwide
Logistics System (MAWLOGS) modelinLg system.

T-100



TITLE: TRANSMO -. Transportation todel.

MODEL TYPE: Analytical.

DATE IMPLEMENTED: 1973.

PROPONENT: U.S. Army Concepts Analysis Agency.

POINT OF CONTACT: Ms. Vera W. Hayes, (DSN) 295-1137 or (301) 295-1137.

PURPOSE: TRANSMO is used primarily to analyze strategic deployment issues
taken in the content of the Defense Guidance illustrative Planning Scenario
(DGIPS). It specifically simulates the loading of cargo on intertheater lift
vehicles, ultimately resulting in an arrival sequence of cargo in the
theater(s) of operation.
DESCRIPTION:

Domain: Sea and air.

San: Accommodates any theater or theaters depending on data base input.

Environment: Availabilities, loading and unloading time of intertheater
lift assets are represented in terms of hundredths of an hour. Port
throughput capacities are represented by numbers of lift assets that can be
handled at any given time during the simulation.

Force Compositicn: Movement requirements represent all services, with
particular emphasis on Army requirements (data base dependent).

Scope of Conflict: Generally conventional with capability to represent
chemical degradation of ports.

Mission Area: Generally represents sea and airlift requirements.

Level of Detail of Proceases and Entities: Processes on an hourly basS.s for
aircraft and a daily basis for sealift. Lift assets are represented by their
speed and capacity--short tons for airlift and short tons, square feet, and
measurements tons for sealift. Movement requirements, which represent a
varied level of detail from a division to a UIC or an aggregation of resupply
or ammunition requirements, are displayed by their characteristics (bulk,
over, outsize cargo for air requirements and short tons, square feet, and
measurement tons for sealift requirements). Attrition is based on an expected
value; tf sea or air assets are in the zone of hazard during the period in
which attrition is begin applied, each vessel will be attrited by the expected
attrition value in effect. TRANSMO can be viewed as a model with a flexible
level of detail ranging from low to high levels of resolution depending upon
the input data.

CONSTRUCTION:

Human Participation: None required; relies on scheduled changes.

Time Proces ing: Dynamic, time- and event-step.

Treatment of Randomness: Sea and air attrition ere deterministically
determined based on expected value during a time period.

Sidedness:: One-sided.

LIMITATIONS: No specific limitations.

PLANNED IMPROVEMEPTS AND MODIFICATIONS: None.
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INPUT:
"o Scenario data includoe:

- lift asset availability at POEs.
- asset capacities.
- load and unload times.
- distances between ports.
- predetermined attrition rates.

" Movement requirements include:
- availability at the POE.
- ?.atest arrivai date at the POD.
- unit of measurements expressed in terms of short tons, s',uare feet,

and measurement tons.

OUTPUT: Depends on the level of detail and quality of the input. Produces
printouts of movement requirements, attrition associated with ;ach
requirement, and arrival time at the POD. Many other analyst reports are
available for review to determine how the deployment was conducted.

HARDWARE AND SOFTWARE:
Computer: Designed to run on the UNISYS 1100/84.
Storaae: 80,000 blocks (40 MB) for the model only.
Peripherals: Minimum requinoments: one printer, one VT100 terminal, and

one 400R block hard disk.
Lanciage: FORTRAN 77.
Documentation: User manual with two appendices.

SECURITY CLASSIFICATION: UnclFsEified, but data bases are gonerally
classified.

GENERAL DATA:
Data Base: Full scenario development and generation of movements

requirements require approximately two man-months of effort.

CPU time Per Cycle: Scenario dependent, but normally under 30 minutes.

Data Output Analysiq: Postprocessor aids in analysis of outputs. Analysis
is generally completed within three weeks after the first output is produced.

Frecuency of Use: In constant use to support USACAA studies. The model is
run more than 100 times per year.

Users: U.S. Army Concepts Analysis Agency.

Comments: Managed by the USACAA to support all strategic deployment studies
supporting larger efforts (OMNIBUS, SRA, PFCA, SCAN, and MRFS) changes to the
model are made as necessary to support model improvement or when analytical
needs dictate.
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TITLE: TRANSWAR I - Transportation at War I, (GTA 55-3-5).

DATE IMPLEMENTED: 184.

MODEL TYPE: Training and education.

PROPONENT: U. S. Army Trar'3portation School.

LOINT OF CONTACT: Mr. Benjamin King, AV 927-2113/6482.

PURPOSE: To train Motor Transport Battalion Staff in transportation in a
combat environment.

DESCRIPTION:
DoMILU: Land.

§_aŽq: Corp6 and division.

E9virLonmeDt: Hex-based. Models four types of roads. Models day and night
and full range of weather.

Frce Composition: U.S. Truck Company with threat ground forces up to
platoon level aiid threat air.

Scoe of C ict: Primarily conventional, but some limited nuclear,
chemia4 l, • blologicl used by threat forces.

Misgsion Are: All truck battalion missions.

to e1of Detail of ProcesseB and Entities: To indivdual soldier and piece
of equipment.

CONSTRUCTION:
Human Participation: Required.

Time Prqgessgin: Dynamic.

_Tr• taent Randomness: Casualties, damage and productivity3 Monte Carlo.

Sidedness: One-sided, reactive.

LIMITATIONS: A manual simulation with no computer assistance.

PLANNED IMPROVEMENTS ANDMODIFICATIONF.: Upgrade to computer assisted version
with expanded exercise capabilities FY96.

INPUT: Scenario, to include all combat and logistical data are available at

start of exercise.

OUTPUT: Produces move distance on a computer terminal.

HARDWARE AND SOFTWARE: N/A.

ECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Time B•eirements: Setup and takedown time is 2 hours.

Frequency of Use: Bimonthly.

Users: U.S. Army Truck Battalions.
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TITLE: TRANSWAR II - Transportation at War II, (GTA 55-3-8).

O lATE IMPLEMENTED: 1985.

MODEL TYPE: Training and education.

PROPONENT: U.S. Army Transportation School.

POINT OF PONTACT: Mr. Benjamin King, Av 927-2113/6482.

PUREO_: To train Transportation Terminal Battalion Staff in Marine Terminal
operations in a combat environment.

DESCRIPTION:
Domain: Land and sea.

Span: Port and Logistics over the shore (LOTS) operations.

Environment: Hex-based. Models four ports and one LOTL site. Models day
and night and full range of weather.

Force Composition: U.S. Terminal Service Battalion with threat ground
forces up to company level and threat air.

Scope of Conflict: Primarily conventional, but some limited nuclear,
chemical and biological used by threat forces.

Mission Area: All terminal service battalion missions.

Level of Detail of Processes and Entities: To individual soldier and piece
of equipment.

CONSTRUCTION:
Human Participation: Required.

Time Processing: Dynamic.

Treatment of Randomness: Casualties, damage and productivity: Monte Carlo.

Sidedness: One-sided, reactive.

LIMITATIONS: A manual simulation with no computer assis'.ance.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Planned replacement FY98.

INPUT: Scenario, to include a1.l combat and '.ogistical data are available at
start of exercise.

OUTPUT: None.

HARDWARE AND SOFTWARE: N/A.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Time Requirements: Setup and takedown time is 2 hours.

_re___•_r_ of Use: Semi-annually.

Users: U.S. Army Terminal Service Battalions.
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TITLE: TRANSWAR III - Transportation at War III, (GTA 55-3-9).. DATE IMPLEMENTED: 1986.

MODEL TYPE: Training and education.

PROPONENT: U.S. Army Transportation School.

POINT OF CONTACT: Mr. Benjamin King, AV 921-2113/6482.

PURPOSE: To train Transportation Staff personnel in Movement Control
operations in a combat theater. It has also been used as an exercise driver.

DESCRIPTION:
Domain: Land, sea and air.

Span: Theater.

Environment: Hex-based. Models four types of roads, two types of
railroads, airfields, ports and inland waterways. Models day and night and
full range of weather.

Force Composition: U.S. Forces are joint and combined with full range of
logistical support. Threat forces are combat only.

Scope of Conflict: Primarily conventional, but some limited nuclear,
chemical, and biological used by threat forces.

Mission Area: All transportation missions down to, but not including,
division level.

Level of Detail of Processes and Entities: Transportation units to c:'Mpany
level; combat units to brigade level. Others depend on mission.

* CONSTRUCTION:
Human Participation: Required.

Time Processing: Dynamic.

Treatment of Randomness: Casualties, damage and productivity: Monte Carlo.

Sidedness: Two-sided, asymmetric, reactive.

LIMITATIONS: Commodities limited to 23 types of Class V, 3 types of Class III
and 5 types of Class VII, by cube and weight. Classes I, II, IV, VI, VII, IX,
and X are classified by average cube and weight.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Upgrade of automation FY95.

INPUT: Scenario, to include all combat and logistical data are available at
start of axercise. Required input for losses, expenditures, arrivals, and
deliveries.

OUTPUT: Produces printouts of receipts and Jh.pments to storage facilities
and combat units from division to theater. Also gives combat status of each
division on a daily basis.

HARDWARE AND SOFTWARE:
Computer: IBM compatible PC with 20MB hard drive. Software,

LOTUS 1,2,3 Version 2 or higher and BASIC.
Periphevals: 1 wide carriage printer.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:
Time Reguirements: Setup and takedown time is 4 hours. Time to load

software is minimal.

Freauency of Use: Two to three times per year.

Useris: 300th Transportation Group ijSP.R; 184th Transportation Group USNG;
U.S. Army Transpor*..ation School; 23rd Transportation Battalion (Movement
Control); and lst Transportation Liaison Flight USAFR.
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TITLE: TRANSWAR IV - Transportation at War IV, (GTA 55-3-10).

* DATE IMPLEMENTED: 1988.

MODEL TYPE: Training and education.

PROPONENT: U.S. Army Transportation School

POINT OF CONTACT: Mr. Benjamin King, AV 927-2113/6482

PURPOSE: To train truck company officers and enlisted personnel in Truck
Company operations.

DESCRIPTION:
Domain: Land.

Spar\: Theater to division.

Environment: Hex-based. Models four types of roads. Models day and night
and full range of weather.

Force Composition: U.S. Truck Company with threat ground forces up to
platoon level and threat air.

Scope of Conflict: Primarily conventional, but some limited nuclear,
chemical, and biological used by threat forces.

Mission Area: All truck company missions.

Level of Detail of Processes and Entities: To individual soldier and piece
of equipment.

CONSTRUCTION:
Human Participation: Required.

Time Processing: Dynamic.

Treatment of Randomness: casualties, damage and productivity: Monte Carlo.

Sidedness: One-sided, reactive.

LIMITATIONS: Primarily a manual simulation with some computer assistance.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Upgrade of automation FY95.

INPUT: Scenario, to include all combat and logistical data are available at
start of exercise.

OUTPUT: Produces move distance on a computer terminal.

HARDWARE AND SOFTWARE:
ConPuter:: IBM compatible PC with 20MB hard drive.
Peripherals: None.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Time Requirements: Setup and takedown time is 1 hours.

Frequency of Use: Bimonthly.

Users: U.S. Army Truck Companies.
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TITLE: TRAP - Ada Trajectory Analysis Program.

DATE IMPLEMENTED: 1988.

MODEL TYPE Analysis.

PROPONENT: ASD/RWAS.

POINT OF CONTACT: William K. McQuay, WL/AAWA-l Bldg. 620, Aý.ea B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: TRAP is a general purpose model which simulates three vehicles; a
launch aircraft, a missile, and a target. It is built around a detailed
flyout model for the missile with simplified launch aircraft and target
models.

DESCRIPTION: TRAP is a multi-function three vehicle engagement simulation
capability for airborne or ground launch platforms and targets and aerodynamic
missiles. TRAP features point-'mass modeling capability for one through three
vehicle flyouts or intercepts, a complete six-degree-of-freedom modeling
capability for the missile and its subsystems, a missile performance
reconstruction evaluator, and an error analysis package for statistical
eval.uation.

INPUT: The TRAP trajectory program requires several major sets of inputs.
These input files must '..i set up prior to execution of TRAP. The major sets
of input can be broken down into three logical groupings or logical sections
of TRAP: Preprocessor Inputs: Vehicle Definitions, Flyout Performance
Definitions, Performance Reconstruction Inputs, and TRAP Inputs That Define
Outputs. TRAP Free Format Inputs. Tables.

TRAP exccutes in two distinct steps or processes. The first involves input
collection and editing of all user input files by the input processor. These
files are preformatted so the user need only fill in the blanks while editing
or creating input files. This first process inputs the preprocessor input
files and outputs free format files to Ada logical UNITS 3, 4, and 7, which
then become inputs to the second TRAP procedure, the actual simulation.

The preprocessor inputs include vehicle definitions, flyout performance
definitions, performance reconstruction inputs if being used, and TRAP program
inputs which define TRAP program outputs. The vehicle inputs define the
launch aircraft, missile and target-. Currently, the missile requires the most
data input because of its detailed model representation. Flyout performance
requires user input via the RUN SCENARIO file and user written Ada routines
such as POLICY. An automated multiple flyout control file is required if any
of the automated multi-trajectory flyouts are executed. Performance
reconstruction requires an SOBSRV missile input file, OBSERVATIONS DATA iniput
via tables and user written Ada routines. Finally, all printing and plotting
can be controlled by user input via the input files that control the program's
output.

TRAP free-format inputs include all user input date that is needed for the
simulation to execute. The preprocessor input process is not needed if test
cases have been set-up in the free-format input files. These files can be
edited, but require detailed knowledge of the data and its position within the
free-format file. Ada logical UNIT 3 contains all the missile data, while Ada
logical UNIT 4 contains scenario and control data.

Table data is read during the simulation. The table values needed by TRAP for
each particular simulation can be user-selected by editing the appropriate
preprocessor input file. For a more detailed description of inputs see the
TRAP User's Manual October 1985 by ITI.
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OUTPUT: There are f -ur different types of outputs generated by the TRAP
program. These types include the following:

Normal Output Files: TRAP outputs three files for every run. These files
contain all of the engineering output and data involved in these runs. Normal
Output files are identified by the CMS LISTING file type and have the
following names:

- OUT ----- LISTING A.
- ERR ----- LISTING A.
- TAB ----- LISTING A.

where the dotted lines indicate a user specified five letter USER-ID.

File containing TRAP Inputs: TRAP executes in two proceeses, one being the
input and checking of input data and the other being the actual run. In the
first process the input data is put into an input data file which is later
read during the run. The input data can be found under the CMS filename of
IN ----- DATAS A.

TRAP also outputs any user source routines that have been included for the
simulation. POLICY and any other user-written subroutines will have source
included in the IN ----- FORTRANS A output file.

Plot File: TRAP will only output information to plot files if the user has
chosen the "SAVE RESULTS IN PLOT FILE" option. This file contains the user-
specified variables in PRTVAR. This file can be used as input to any plotting
package. Under CMS, the file name is PLT ----- DATA A.

Launch Envelope Plot File: TRAP outputs this file if the launch envelope
generator has been setup under the automated trajectory flyout control. Any
of the launch envelope techniques (LAR by boundary grid, TAR by boundary or
grid) are included. Under CMS the file is named TYP ----- DATA A.

For a more detailed discussion of the output see the TRAP User's Manual.

HARDWARE AND SOFTWARE:
Computer: VAX.
Languaae: Ada (Fortran also available).
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source Code is Unclassified.

GENERAL DATA:
Time Reguirements: Compilation time: 30 minutes to 1 hour; Typical run

time: Dependent on the types of simulation being performed.

Users: SAIC.
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TITLE: TRICIA - Theater Attrition Model.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: Analytic Model: Air Force Studies and Analyses Agency
(AFSAA/SAG), Pentagon, Rm 1D380, Washington, DC 20330-5420

POINT OF CONTACT: Maj Troy (AFSAA/SAG), DSN 224-4247 or
Commercial (703) 614-4247.

PURPOSE: The TRICIA model is a research and evaluation tool used to determine
relative aircraft attrition caused by RED surface-to-air threats.

DESCRIPTION:
Domain: Air and land.

Span: Accommodates any theater depending on the data base. Primarily used
in the European Theater.

Environment: Models day and night operations.

Force Composition: Single- or multi-ship flight of BLUE air-to-surface
aircraft (identical aircraft only) in a RED threat environment.

Scope of Conflict: Conventional warfare; air-to-surface missions.

Mission Area: Conventional fighter aircraft on air-to-surface missions
(i.e., CAS, BAI, and AI).

Level of Detail of Processes and Entities: Can determine the relative
attrition of different BLUE aircraft (one or more aircraft within a single
flight) versus a given RED ground threat.

CONSTRUCTION:
Human Participation: Required for decisions and processes. All data input

accomplished prior to each execution of the model.

Time Processing: Dynamic, no time- or event-steps.

Treatment of Randomness: Deterministic.

Sidedness: One-sided.

LIMITATIONS: Does not model force packaging.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None.

INPUT: Threat laydown (within generic cells vs specific geographic
coordinates), very specific threat capability descriptions and single-shot
Pks, and aircraft characteristics (RCS, IR signature, optical cross-section,
maneuverability, threat awareness, ECM capability, etc.).

OUTPUT: Computer printouts with attrition, detection, shop, and individual
threat summaries.
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HARDWARE AND SOFTWARE:
Computer: Designed to run on any FORTRAN-capable machine.
Storage: 200-250K required for each data input set; 3-50K for each

output file.
Peripherals: Terminal and printer.
Language: FORTRAN.
Documentation: No document&tion available.

SECURITY CLASSIFICATION: Source code is Unclassified; threat data base is
Secret/NoForn/NoContractor.

GENERAL DATA:
Data Base: Several man-days to several man-weeks, depending on size of

effort, Requires output from other models such as ESAMS and RADGUNS.

CPU time per Cycle: 10-15 seconds.

Data Output Analysis: N/A.

Freguency of Use: Varies with user. Several times per month within
AFSAA/SAG.

Users: AFSAA/SAG, TAC/XP-JSG.

Comments: TRICIA is an in-house model and is not available for
distribution.
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TITLE: TSAR - Theater Simulation of Airbase Resources.

DATE IMPLEMENTED: 1978.

MODEL TYPE: Analysis.

PROPONENT: RAND - Mr. Don Emerson, (213) 393-0411.

POINT OF CONTACT: Mr. Robert Hume, (904) 882-9113/4, AV 872-9113/4.

PURPOSE: TSAR analyzes interrelations among the resources associated with a
set of airbases. With input from TSARINA, TSAR further analyzes the airbases
capability to generate aircraft sorties in a wartime environment. TSAR can be
used as either a research and evaluation tool or an operations support tool.
It can determine weapon systems effectiveness and all aspects of force
capability, as well as develop new or revised doctrine.

DESCRIPTION:

Domain: Land and Air.

Span: Accomntodates any theater depending on data bases.

Environment: Simulates time of day over a designated sequence of days;
meteorological conditions; day and might operations; availability and repair
status of TOLS, buildings, and 11 classes of resources; and geography
(location and size of TOLS and facilities).

Force Composition: Simulated RAND air and ground attacks on BLUE base
resources, facilities, and aircraft (or reverse scenario). Can model
cross-trained personnel and reserve support.

Scope of Conflict: Conventional and chemical weapons attacks simulated when
TSARINA input used. Conventional weapons loading on sorties generated from
modeled base(s) simulated.

Mission Area: Simulates any type of aircraft mission via weapons statistics
on weapons loading, probabilities of kill and change, and flight resources.

Level of Detail of Processes and Entities: Can model resources and tasks
for 1 to 63 airbases that can be subdivided into squadrons of aircraft and
shops. Asset accounting completed for each type of resources, by base, within
11 classes of resources. Aircraft, aircrews, fuel trucks, facilities, and
repairable spare parts monitored individually; all others handled in more
aggregate terms.

CONSTRUCTION:
Human Particination: Not permitted. Updates to data deck completed easily.

Time ProcessinQ: Dynamic, time- and event-step.

Treatment of Randomness: Monte Carlo, discrete-event. Random number
generator can reproduce seed values for trials used in all model computer runs
or select seed values randomly.

Sidedness: Two-sided, asymmetric, one side nonreactive, reversible.

LIMITATIONS: Does not consider results of damage or demolition of utilities
except electrical of base communication systems.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Improvements in the latest version
affect input and output procadures and capabilities, parts and equipment
repair, pre- and post-flight procedures, sortie supply and demand logic,
chemical ensembles at different bases, airbase attack munitions, aircraft
attrition and transfer directives, and dispersed operating bases.

INPUT: TSAR data base: primary control data, task criticality and aircraft
status, resource requirements, initial stocks of resources, intratheater and
CONUS shipment schedule, airbase facility and attack tables, initialization of
aircraft and shop status, chemical warfare effects, and sortie demand data.

OUTPTIT: In-depth statistics and information specified via TSAR input control
data. Summary reports and plots can be produced indicating sortie generations
from one or more scenarios and target impacts on TOLS and facilities.

HARDWARE AND SOFTWARE:
Computer: Designed to run on an IBM (370/3032), but is compatible with

a VAX computer with a VMS operating system or any 32-bit-
word machine with enough storage.

Storage: Approximately 3 MB required. An additional 400 to 1600 KB
is required for data base storage.

Peripherals: Terminal; printer and plotter for summary reports.
Language: FORTRAN 77.
Documentation: Three user's guides published by RAND: Program Features,

Logic, and Interactions; Data Input, Program Operations and
Redimensioning. and Sample Problem; and Variable and Array
Definitions and Other Program Aids, Sept. 90; and the
December 1990 TSAR-TSARINA Documentation Update.

SECURITY CLASSIFICATION: Unclassified, but data bases can be classified.

GENERAL DATA:
Data Base: Gathering valid data can be time-consuming. Modifying data is

accomplished by editing input file with appropriate values.

CPU time per Cycle: Depends on scenario and control option. Can range from
several minutes to half an hour.

Data Output Analysins: Output from TSAR can be massive, but is relatively
easy to understand and operationally valuable. Utility programs and plots can
pull specific sortie and base damage information from output.

Freauency of Use* Used as often as daily by organizations listed below.

Users: Air Base Operability, Logistics and Plans and Programs in U.S., UK,
FRG.

Comments: New version released by RAND in early 1991.
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TITLE: TSARDOSE - Theater Simulation of Airbase Rerources DOSE.. DATE IMPLEMENTED: 1983-1985.

MODEL TYPE: Analysis.

PROPONENT: AL/CFHD, Wright-Patterson Air Force Base, OH 45433-6573.

POINT OF CONTACT: Dr. C.R. Replogle, DSN 785-7583, Con.-•nercial (513) 255-7583.

PURPOSE: TSARDOSE simulates the agent challenge time history data from
multiple attacks with chemical weapons. The output from the TSARDOSE model is
sometimes used as input to high-level analysis models such as CWTSAR.

DESCRIPTION:
Domain: Land.

Span: Local.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: Chemical Warfare.

Mission Area: Airbase operations.

Level of Detail of Processes and Entities: TSARDOSE uses the contamination
pattern produced by a single munition (output from a chemical transport-
diffusion model such as NUSSE 4) to overlay and determine the chemical
challenge time history data for each x,y,z monitoring point in the target
grid. The target area may be subdivided into multiple subtargets. The
contamination pattern overlay is onto a grid of user specified resolution.
The contamination values at each x,y,z grid point and within each grid sector
are used to compute the chemical challenge history data of area coverage
versus deposition, concentration, dosage throughout the target area.

CONSTRUCTION:

Human Participation: Not requiLed.

Time ProcessinQ: Dynamic, attack times specified.

Treatment of Randomness: Stochastic Monte Carlo representation of multiple
trials.

Sidedness: One-sided.

LIMITATIONS: All monitoring points must be at the same altitude (z) within
the same run.

INPUT: Agent dispersion patterns, target data, attack scenario (attack times,
weather, munition targeting, delivery techniques, and errors).

OUTPUT: chemical challenge history data (dosage, deposition, droplet
deposition time event list).

HARDWARE AND SOFTWARE:
Ccmputer(OS): Any system with a FORTRAN compiler.
Storage: 10 MB.
Peripherals: None required.
LanguaQe: FORTRAN 77.
Documentation: User Guide, self-documented code.
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SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: No data base required.

CPU time per Cycle: Generally less than 20 minutes, depends on number of
monitoring points in target grid.

Data Output Analysis: Postprocessor aids in analysis of output data.

Freguency of Use: Monthly.

Users: JAYCLR.

Comments: Model developed by JAYCOR, Dayton, Ohio, under USAF contract to
AL/CFHD, WPAFB, OH.
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TITLE: TSARINA - Theater Simulation of Airbase Resources (TSAR) INputs Using

Airbase Damage Assessment model.

DATE IMPLEMENTED: 1978.

MODEL TYPE: Analytic input to TSAR.

PROPONENT: RAND - Mr. Don Emerson (213) 393-0411).

POINT OF CONTACT: Mr. Bob Hume, (904) 552-9113/4, AV 872-9113/4.

PURPOSE: TSARINA may be used as a general-purpose, complex-target damage
assessment model, although its intended primary role is to support the TSAR
aircraft sortie generation simulation program. When used with TSAR, TSARINA
can assess multiple trials of a multibase airbase attack campaign. The impact
of those conventional and/or chemical attacks on sortie generation can be
derived using the TSAR model. TSARINA can be used as either a research and
development tool or an operations support tool. TSARINA output depicts how
weapons damage the simulated bases resources, aircraft, and facilities after
one or a series of attacks.

DESCRIPTION:
Domain: Although this model considers processes both on land and in the

air, generated results pertain to occurrences on land.

Span: Accommodp.tes simulation of an individual base, a set of independent
bases, or a set of interdependent bases. Data bases developed include
specific Central European and United Kingdom bases as well as generic Central
European, United Kingdom, SW Asian, and PACAF regions.

Environment: Simulates activities over a day or series of days;
meteorological conditions to include temperature, wind velocity and direction,
and atmospheric stability; and geography consisting of location and size of
take-off and landing surfaces (TOLS) and facilities.

Force Composition: simulates effects of RED attacks on BLUE airbase
resources, aircraft, and TOLS. Scenario can be reversed.

Scope of Conflict: Attacks to base(s) can be conventional or chemical.

Mission Area: Simulates effects of hostile attacks to base(s).

Level of Detail of Processes and Entities: TSARINA models individual
entities as resources of a specified airbase. Different mean areas of
effectiveness or kill probabilities can be defined for different resources,
and a two-level "cookie cutter" can be used to represent the effectiveness of
weapons against the several classes of resources. Delivery parameters help
determine the arrival location of the weapons while Monte Carlo procedures
determine which weapons arrive at the target.

CONSTRUCTION:
Human Participation: Not permitted. Updates to data base compieted easily.

Time ProcessinQ: Dynamic, event-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Two-sided, symmetric, reversible.

LIMITATIONS: Does not currently consider damage to utilities, except
electrical, or to base communication systems.
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PLANNED IMPROVEMENTS AND MODIFICATIONS: Subsequent attacks on MOS; aircraft
shelter damage and increased vulnerability for impacts in front of shelter
doors; simulation of unexploded ordnance detonations, and additional types of
conventional munitions.

INPUT: The TSARINA data base consists of control data, target data, MOS data,
attack scenarios, resource designators, chemical effects of monitoring point
data, and weapons delivery and effectiveness parameters.

OUTPUT: Statistical results: targets hit, average losses of resources at
each target, average of the initial surtace deposition of chemical agents, and
a summary of runway closures required repairs to meet MOS requirements.

HARDWARE AND SOFTWARE:
Com~puter: Designed to run on 32-bit-word machines.
Storage: Requires approximately 127 KB for the executable program and

200 KB for the data base. Output for TSAR requires
approximately 1 MB.

Peripherals: Terminal connected into computer system; printer and plotter
for summary reports.

Language: FORTRAN 77.
Documentation: User's guide published by RAND, TSARINA--A Computer Model

for Assessing Conventional and Chemical Attacks on Airbases,
Sept. 90, and the December 1990 TSAR-TSARINA Documentation
Update.

SECURITY CLASSIFICATION: Unclassified, but data bases can~ he classified.

GENERAL DATA:
Data Base: Modifying data is accomplished by editing the data file with

appropriate values. Gathering valid data can be time consuming.

CPU time ver Cycle: Changes with options selected. Increases with large
number of trials and chemical attack processing. Run can take from a few
minutes to a half hour.

Data Output Analysis: Summary output lists easily readable input data and
hit summary by trial. Optional output plots location of craters and MOS.

Freauency of Use: Used when testing a new base or region. once
established, can be used, usually without modification, to test operational
procedures or equipment modification with TSAR.

Users: Air Base operability, Logistics, and Plan and Programs in the U.S.,
UK, FRG.

Comments: Latest version released by RAND in 1991.
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TITLE: TSP - Tactical Sensor Planner.. DATE IMPLEMENTED: July 1987.

MODEL TYPE: Analysis.

PROPONENT: AFEWC/SAI.

POINT OF CONTACT: Capt Mark Edwards, DSN 96)-2729/4905.

PURPOSE: Operation Suppcirt Tool (Decision Aid).

DESCRPITI0N
Domain: 01erates on an-1 IBM compatible microcomputer (PC) with 8088, 80286,

80386, or 80436 microprocessors, CGA or EGA graphics, greater than 10 MBytes
of hard disk space, 640 Kytes of memory, and a math coprocessor.

Span: Uses world political map and 15 second digitized terrain.

Environment: Would boundary, 2-D terrain relief, and 3-D terrain displays.

Force Composition: Combined forces.

Scope of Conflict; Red, Grey, or Bluei convwntional weapon envelopes
intrgrated w•th line-of-sight (LOS) analysis.

Mission Area: Effective for radar threet analysis, weapon plicement, and
flight mission planning to include fighter, airlift, and rescue scenarios.

Level of Detail of Processes and Entities: Sing.:.e or multiple radar LOS

against single aircraft elevations or multiple aircraft routes.

CONSTRUCTION:
Human Participation: Required for decisions and p'•ocesses, waits for

decisions.

Time ProcessinQ: Static.

Treatment of Randomness: Deterministic (no randomneos).

3idedness: One-sided.

LIMITATIONS: Requires intelligence data feed and digitiied terrain for
desired area of analysis.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Automated intell~gence feeds, VGA
graphics capability, radar parametric8 and range calculations, and display of
jamming effects.

INPUT: Electronic order of battle, scenario definition, weapon threat
envelopes, flight route description.

OUTPUT: Scaled overlay plots, color screen printouts, hardcopy file
printouts, flight route interface to Air Force fuel planning software (FPLAN
8.2).

HARDWARE AND SOFTWARE:
Computer (OS): 8088 up to 80486 PCs using MS-DOS 3.2 or higher.
Storage: Minimum of 10 Mbytes.
Peripherals: Air Force standard computer contract neripherals.
Language: FORTRAN/Assembly language graphics.
Documentation: Yes.' SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:

Data Base: Dependent on user.

CPU time per Cycle: 4 - 50 MHz.

Data Output Analysis: Dependent on user.

Frequency of Use: Daily.

Users: All Air Force MAJCOMS, some Army field units.

Comments: TSP integrates with FPLAN, Weapons Delivery, and Qartridge
Interface to produce Tactical Mission Planner (TACMIPS), a computer to cockpit
planning system currently being validated for F-16s.
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TITLE: TSTM - Terrain Surface Temperature Model.. DATE IMPLEMENTED: 1990.

MODEL TYPE: Analysis.

PROPONENT: Waterways Experiment Station (WES), Vicksburg, MS.

SPONSORED BY: (Through the SWOE/BTI effort); CECOM Center for Night Vision
and Electro-Optics; Attn: AMSEL-RD-NV-VMD-TST, Ft. Belvoir, VA 22060-5677.

POINT OF CONTACT: Hung Hguyen, C2NVEO, DSN 354-4074; Comm (703) 664-4074.

PURPOSE: To predict thermal backgrounds (validated for Ft. Hunter-Liggett, CA
area). C2NVEO uses TSTM in its three dimensional synthetic scene generation.

DESCRIPTION:
Domain: Background features (trees, grass, and soils).

Span: Accommodates several different spectral banda (e.g., 3-5 and 8-12
micron) for its predictions. It is able to use weather data from various
geographical areas.

Environment: Code is developed for specific machines (e.g., there is a
Silicon Graphics version as well as a SUN version. Models diurnal cycles of
background features.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: Three-Dimensional synthetic thermal scene modeling.

Level of Detail of Processes and Entities: A. Background File
Construction. Precise composition and orientation of feature data is required
to accurately thermally model a ground surface area. B. Execution of TSTM
Model: Setup for execution of TSTM requires accurate and detailed
meteorological information. Scenario descriptions must be known to provide
information concerning latitude and longitude of test site.

CONSTRUCTION:
Human Participation: Required for processes.

Time ProcessinQ: Dynamic, time- and event-stepped model. Progresses

through set number of diurnal cycle intervals that have been user defined.

Treatment of Randomness: TSTM is basically a deterministic model.

Sidedness: N/A.

LIMITATIONS: Limited by the topological information known about the
background; such as, tree types, soil types and depths, etc.

PLANNED IMPROVEMENTS AND MODIFICATIONS: None planned.

INPUT: Background feature files. Meteorological files.

OUTPUT: Tabular files of thermal predictions.
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HARDWARE AND SOFTWARE:
Computer(OS_ : Silicon Graphics IRIS 4D GTX parallel processing graphics

workstation. UNIX based operating system.
Storage: Hard disk required (approximately 80 Mbytes).
Peripherals: Laser Printer.
Lanquaae: Believed to be FORTRAN 77 and C subprograms.
Documentation: Available from WES.

SECURITY CLASSIFICATION: Unclassified, but restricted distribution to
licensGe• for the source code of TSTM.

GENERAL DATA:
Data Base: 16 hours.

CPU time oer Cycle: Depends on the complexity of the background and the
length of the thermal cycle duratiou.

Data Outrut Analysis: Tabular thermal file of predictions created with mean
and standard deviation calculated.
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TITLE: TTSM - Theater Transition and Sustainment Model.

O DATE IMPLEMENTED: 1991.

MODEL TYPE: Training and education (under development).

PROPONENT: HQ USAFE Warrior Preparation Center (WPC), Einsiedlerhof Air
Station, Einsiedlerhof, Germany APO AE 09094-5000.

POINT OF CONTACT: Mr. Bobby Kelley, (49) 631-536-6507, DSN 489-6507.

PURPOSE: TTSM will function as a command post exercise driver. It will model
wartime support activities that occur during the transition to war and during
combat in theater rear-area operations.

DESCRIPTION:
DomaQi: Primarily theater, rear-area.

Span: Initially European theater-level, but design will allow it to be
adapted to other theaters.

Environment: A node and link network representation.

Force Composition: Joint and combined forces and host nation civilian
support agencies.

Scope of Conflict: Rear-area conflict will be determined by the combat
model used as the combat driver.

Mission Area: Combat Service Support (Theater, rear area).

Level of Detail of Processes and Entities; Variable depending on the. mission-area modules to be played. The design permits the level of resolution
to be set in conjunction with the objective of the exercise to be supported.
All functional modules have not been implemented at this time. Current
modules include intratheater transportation, logistics and personnel.
Functionality exists to support single area support group, forward reception,
and onward movement exercises. Future modules to be designed may include
maintenance, medical, COMM, INTEL, RACO, and engineer.
CONSTRUCLION:

Human Participation: required for decisions and processes.

Time Processinq: Dynamic, time-step.

Treatment of Randonness- Basically deterministic in that it detel-mines
value6 from data base information. Randomness applications have not been
determined.

Sidedness: The TTSM mission-area modules will be one-sided in their
stand-alone mode. However, when TTSM modules are used in conjunction with an
exercise involving the interaction with a combat model, the nodules can be
considered assymmteric. TTSM will not affect RED logistics play but will
impact indirectly on the RED combat operations through the combat model.

LIMITATIONS: TTSM modules will only simulate theater, rear-area functions.
It is not a combat resolution model.

PLANNED IMPROVEMENTS AND MODIFICATIONS: The model is at the Initial
Operational Capability development phase. Fielding will be accomplished as
each version is approved. A TTSM IOC validation will be conducted in October
1991.
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INPUT: Relational data bases (RDBs) must be developed for each mission-area
module. INGRES is the standard RDB system being used for development..

OUTPUT: Computer printouts and CRT reports of event occurrences as well as
preformatted standard reports and ad hoc queries.

HARDWARE AND SOFTWARE:
Computer: Designed so that all operate on a single VAX computer with a

VAX/VMS operating system. The configuration includes a
central data base. Operation can be stand-alone using an
internal events generator module, or interfaced with the WPC
DWS to accomplish combat events for promoting decision
making.

Storage: Depends on size of data bases.
Peripherals: Minimum requirements: one printer and five VT220 terminals.
Lancuage: Written in "C" with embedded INGRES SQL.
Documentation: The final documentation requirements have not been

determined. Current plans call for users manuals, scenario
development guides, and a data requirements guide.

SECURITY CLASSIFICATION: Unclassified, but data bases may be classified.

GENERAL DATA:
Freenc_ of Use: Unknown.

Users: WPC and USAREUR.

Comments: Currently the model operates on a single system.
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TITLE: TW/AA End-to-End Model.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis (can also be used for training).

PROPONENT: AFSPACECOM/XPW, Peterson AFB, Colorado Springs, CO.

POINT OF CONTACT: Bill Teague, Teledyne Brown Engineering, (719) 574-7270.

PURPOSE: As a research and evaluation tool, the TW/AA model is used to
analyze the response cf the current TW/AA system to user-defined scenarios.
It can also be used to estimate the effects of future system upgrades. As an
operating tool, the model can support real-time test exercises by a prior
determination of the expected response. In addition, the model can be used
for training and education by emulating the five common ccmmand center
displays or by driving the actual missile warning hardware and software of the
NCS.

DESCRIPTION:
Domain: Missile warning (land, space, and sea).

ýapan: Global threat (currently USSR).

Environment: Spherical Earth, benign or stressed environment (nuclear
jammers).

Force Composition: Currently RED (USSR) ICBM and SLBM data base.

Scope of Conflict: Nuclear weapons.

Mission Area: Tactical warning and attack assessment, missile warning
mission.

Level of Detail of Processes and Entities: Radar (beam scheduling, signal
processing surrogates, and message generation), space-based sensors (focal
plane processing and message generation), communications (message length and
content; protocols, buffers, network media and topology; and message routing
stress effects), and command centers (message processing by type and five
command displays).

CONSTRUCTION:
Human Participation: Not permitted, except for run setup and operation of

conbnand center displays.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic, direct computation.

Sidedness: Two-sided, asymmetric, one side nonreactive.

LIMITATIONS: 1000 boosters.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Update to early 1990s TW/AA
configuration.

INPUT: Threat scenario, TW/AA configuration.

OUTPUT: Computer printouts, plots, and display hardcopy.
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HARDWARE AND SOFTWARE:
Computer: VAX/VMS.
Storage: Data bases/executables: 15 MB; Simulation execution files:25 ME (100 boosters).

Peripherals: Line printer and Megatek or Tektronix graph.i , terminals.
Lanauate: FORTRAN 77.
Documentation: Complete user and maintenance documentation.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Base: Several man-months if generated from scratch.

CPU time per Cycle: Up to 24 hours for 1000 boosters, 40,000 objects.

Data Analysis Output: Several days.

Frectency of Use: Unknown.

Users: AFSPACECOM, USASDC, The Joint Staff/J-8.

Comments: Models TW/AA system as of 1986; composed of separate computer
programs that run in sequence; missile warning mission of TW/Ai.
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TITLE: TWSEAS - Tactical Warfare Simulation, Evaluation and Analysis System.

DATE IMPLEMENTED: 1977.

MODEL TYPE: Training and eduuation.

PROPONENT: Marine Corps Warganming and Assessment Center (WG06), MCCDC,
Quantico, VA 22134-5001.

POINT OF CONTACT: Capt. T.J. Reeves, (703) 640-3276, AV 278-3276.

PURPOSE: TWSEAS is a computer-assisted, command and control, war game-based
training system designed to support Marine Corps war games, troop landing and
field maneuvering exercises, and staif-oriented training games. Through
battle simulation, TWSEAS provides a realistic, real-time environment that
will allow the commander and staff to practice staff functioning and decision
making. In addition, it provides the Tactical Exercise Control Group with a
vehicle that manages and controls all levels of command post exercises in a
cost-effective manner.

DESCRIPT".ON:

Domain: Land, sea, and air.

Span: TWSEAS will support individual, local, or regional data bases.

Environment: Square-based. 1200 km on a side. Positioned within that
square is a 100 km square containing a digital terrain data base. Eight
filler zones are used to complete the 100 km square if the digiLtal terrain
does not fill up the entire 100 km. The remainder of the 1100 km x 1000 km
forms an 11 x 100 km square tabletop, Each tabletop square can be
individually designated at various vegetation and trafficability 'values.
Factors such as time of day, weather, and barriers are utilized to influence
the speed of unit movement.

Force Composition: One exercise staff playing the landing force and the
controller playing the opposing force, or an exercise, or an exercise staff
for each side. CPXs can range from low level, company or platoon, to high
level, MEB or MEF.

Scope of Conflict: Conventional weapons.

Mission: Area: All conventional missions except unconventional warfare.

Levei of Detail of Processes and Entities: An addressable unit is
considered to be either a ground unit or a surface fire support ship. There
are 256 addressable units allowed in the exercise. A ship is rapresented as a
circle with the center point as the current location. It is subject to
casualty damage assessment. The representation is more complex for ground
units. A ground unit can be configured with a wide array of formations and
various sizes. Several missions ranging from highly offensive to highly
defensive, may be assigned to any unit. These missions, from most offensive
most timid, are seize, move, recon, defend, and withdraw.

Rotary and fixed-wing aircraft are addressable in terms of having commands to
modify their original mnission and to obtain information about them.

CONSTRUCTION:
Human Participation: Required for d'.cisions and processes.

Time Processing: Dynamic, time-driven model. Ratio can be changed from
real time to allow many days of gaming to occur in a single day.
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Treatment of Randomness: Probability of hit and kill are determined
stochastically. Outcomes are nondeterministic.

Sidedness: Two-sided, symmetric, reactive model.

LIMITATIONS: N/A.

PLANNED IMPROVEMENTS AND MODIFICATIONS: System will be replaced with MAGTF
Tactical Warfare System (MTWS) in FY9£.

INPUT: Combat orders, as transmitted by the player staffs, are reduced to
prescribed message formats for acceptance by the computer and entered through
terminals.

OUTPUT: Event-oriented solicited and unsolicited reports are generated in the
form of messages at the appropriate terminals and reinforced at graphic
displays.

HARDWARE AND SOFTWARE:
Computer: AN/UYK-7.
Storage: 229,376 words of memory.
Peripherals: 2 CPUs and 16 channels.
Lanouace: CMS-2.
Documentation: Employment manual.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: A week to prepare large data bases.

CPU time per Cycle: Dependent on data base size and player configuration.

Data Output Analysis: Manual analysis conducted by TACEX staff.

Freauency of Use: Varies by each user based on training requirements and
availability. Total use of the system is generally monthly.

Users: Fleet Marine Force and formal schools at MCCDC.

Comments: None.
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TITLE: TWSM - Tactical Warning Simulation Model.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: HQ AFSPACECOM/CNS, Bldg 1 Stop 7, Peterson AFB, CO 80914.

POINT OF CONTACT: David Remy, AV 692-3359, Commercial (719) 554-3359.

PURPOSE: The TWSM is a combination research & evaluation and operation
support tool. The TWSM is a tool to be used for comprehensive analysis of the
missile warning function of the Tactical Warning/Attack Assessment (TW/AA)
system, any portion of the system, or a component of the system. The model
can be used to estimate the TW/AA system sensitivities to threat size, types,
timeliness, densities, etc., in both a stressed and benign environment.
Sensor data output quantity and timeliness, which affect the loads on the
communication system, can be estimated.

DESCRIPTION: The TWSM consists of a series of software modules whose
execution is controlled by the preprocessor. These modules are medium
fidelity representations of the ground and space-based sensors, including
BMEWS,, PAVEPAWS, PARCS, COBRA DANE and DSP, and the communication network
comprising the TW/AA system. Missile trajectories are input through the
preprocessor and form scenario and threat files. The scenario is then run
against any combination of sensors which in turn generate messages with
content.

CONSTRUCTION:
Humar, Participaticn: Required to configure runs.

Time Processing: Dynamic, time- and event-stepped model. Keeps track of
scenario and message time. Communication delays are also simulated. Not a
real time model.

Treatmient of Randomness: Deterministic, random number seeds built into the
softwaret.

Sidedness: Presently one-sided. Could be upgraded to two-sided by
modifying dita bases.

LIMITATIONS: 1) Limited fidelity of sensor models; 2) Scenario is limited in
duration to 24 hours; 3) Futures sensors not modeled.

PLANNED IMPROVEMENTS AND MODIFICATIONS: 1) Update IR and radar cross section
data bases; 2) Upgrade BIIEWS site III model; 3) Upgrade DSP model; 41 Update
ccmmunication configuratiio.:

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with VMS operating system.
Storaqe;: 400k blocW•.
Peripherals: No special devices required.
..ýanquaaeg: FORTRAN 77.
Documentation: Users manuals, maintenance manuals.

SECURITY CLASSIFICATION: Secret.

GENERAL DATA:
Data Base: Required dat.i bases are included.
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CPU time ner Cycle: Varies on the size of the scenario and sensors
simulated, 15 minutes to 20 hours.

Data Output Analysis: Postprocessor aids in analysis of output.

Freauency ov Use: Used several times a month.

Users: AFSPACECOM, U.S. Army Strategic Defense Command.
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S TITLE: UBS - Underwater Battle Simulation.

DATE IMPLEMENTED: 1989.

MODEL TYPE: Analysis.

PROPONENT: Martin Marietta Corporation (Aero and Naval Systems),
103 Chesapeake Park Plaza, Baltimore, MD 21220.

POINT OF CONTACT: Edward J. Roth, (301) 682-1577.

PURPOSE: The UBS is a Monte Carlo simulation for effectiveness and
survivability studies. The model is used to conduct tradeoff studies and to
select performance requirements.

DESCRIPTION:
Domain: Models underwater and surface warfare (air implicitly).

Span: Local combat scenarios; may be used for regional or theater
operations analysis.

Environment: Phe environment is included via input files.

Force Composition: Models multi-sided scenario; combatant platforms,
weapons and countermeasures.

Scope of Conflict: Unconstrained except for input performance values.

Mission Area: ASW; there are no real constraints to usage.

Level of Detail of Processes and Entitiest Processes are driven by input
tactics sets for each unit (plitform, weapon or countermeasure). These
tactics can be predetermined and/or reactive. Movement is performed by
kinematic equations. Submarines, surface ships, torpedoes and countermeasures
have been modeled thus far. Attrition is controlled by an input number-of-
hits-to-kill value for each unit, which allows for weapon effectiveness to be
applied outside or within the model. The probabilities of weapon launch,
enable and kill are compared with draws from a random number routine contained
in the model. nraws may be either uniform or normal. An important feature of
the model is the high level of detail to which sensor systems can be modeled.
At the highest level of detail, the standard sonar equations (passive and
active) are used to determine detections. All applicable geometries, physical
factors and fluctuations are applied at the appropriate time.

CONSTRUCTION:
Human Participation: No human interaction during processing; all decisions

are programmed into the run ii, the input tactics sets. Units react to the
actions of other units through tactics sets.

Time Processing: The model is a dyr•amic, hybrid time-step/event-step
simulation. Maximum time-step values are set Li the input structure; some
areas are event driven. Top level subroutines are entered every time-step,
updates are made, and the event list is checked for events due to be
processed.

Treatment of Randomness: The model is constructed as a stochastic model
with an option to run deterministically (either fully or partially).

Sidedness: The princi.pal use of the model is two-sided, but there is no
limitation.
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LIMITATIONS: Communications systems are not currently modeled. All units are
modeled as points (rather than bodies). The model does not perform any
hydrodynamic calculations.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Extend the countermeasure modeling.
Extensions to postprocessing and output commands are being added.

INPUT: Data relcating to specific units is loaded via inputs files. This data
includes kinematic values, sensor information, environmen,•al parameters and
other data to model the platforms, weapons and ocean. An Input guide is
available on request.

OUTrbT: Output data is written to a binary file at appropriate times
througnout execution. A variety of postprocessing programs give the user
statistical and graphical outputs.

HARDWARE AND SOFTWARE:
Computer: Currently running on DEC VAX systems (VMS installed).
Storage: The source codes, executable images and input data files

require approiximately 5000 blocks. The output from any
single run can £ange from a few hundred to tens of thousands
of blocks. The user's process paging quota must be set to
50000 due to thi large arrays necessary in the model.

Peripherals: The video requirement is any terminal equivalent or superior
to a DEC VTI00. Graphics are currently done using NCAR
routines combined with some translation routines. Current
hardcopy graphics are done using a DEC LN03 Plus, while
video graphics are sent to a Tektronics model 4111. All
data necessary for graphics is contained in the output file.

Language: The model is written in VAX FORTRAN (77 Extended).
ioc-.nentation: Top-level documentation on model structure, detailed

description of the sensor sections and a detailed user input
guide.

SECURITY CLASSIFICATION: The model is unclassified; input files may be
classified.

GENERAL DATA:
Data Base: No general data base exists, and all inputs are taken from

user-created input files.

CP'J time per Cvcle: Generally runs faster than real time. A sample run of
400 iterations was made with a game time of ten minutes each, five units
modeled, an update rate of .5 to 1 second on average, and the sensor detail
level set to cookie-cutter mode. This set took approximately 3 1/2 hours of
CPU time, yielding a ratio of about 19:1 (game time:CPU time). The sample run
was made on a VAX 3300 (2.4 VUPS, Q-bus, DSSI).

Data Output Analysis: Programs exist for analysis of several scenarios.

The outputs from these address MOEs specific to the analyses.

Froguencv of Use: The UBS is used regularly.

Users: Martin Marietta Aero and Naval Systems and the Naval Surface Warfare
Center (NSVIC/WO).

Comments: Modified and updated on a continuing basis.

U-2 0



TTLE: UCCATS - Urban Combat Computer Assisted Training System.

*D.AE IMPLEMENTED: 1991 (latest version September 1991).

MODEL TYPE: Although UCCATS is primarily being used for training and
education it can also be used for analysis.

PROPONENT: Conflict Simulation Laboratory, Lawrence Livermore National

Laboratory, P.O. Box 808 L-315, Livermore, CA 94550.

POINT OF CONTACT: Dr. Ralph Toms, (510) 423-9828.

PURPOSE: UCCATS was developed as an exercise driver and skill development
tool. UCCATS is intended to be used to train platoon leaders through
battalion commanders in urban warfare. In addition, it can be used as a
command post exercise driver and seminar exercise driver.

DESCRIPTION:
Domain: Land with limited air and naval operations.

Span: The largest use has been a 26 kilometer square area though larger
areas are possible. The smallest use for training has been a 400 meter square
area.

Enviionment: Rectangular grid for elevation data. Feature data is overlaid
on top of the terrain grid in the form of tiles or vectors. Features include
rivers, roads, foliage, buildings, barriers and mine fields. The exterior of
each building can be modeled explicitly (i.e., well location, construction
type and number of floors are specified for each building). Building
interiors are implicitly modeled. Weather is variably defined but constiant
during duration of play. Day operations only.

Force Composition: Conventional or unconventional forces. Blue, Red and
Green (civilian).

Scope of Conflict: Conventional warfare, unconventional warfare, and
special operations. All data is external and editable by the user so
virtually any imaginable conventional weapon may be modeled without the
necessity to modify source code.

Mission Areu: Both conventional and unconventional warfare has beca
modelecd. Models air-to-ground and ground-to-air combat. Models air-to-air
for rotary-wing aircraft only.

Level of Detail of Processes and Sntities: Individual systems can
represent either individual platforms (trucks, tdnks, , ters) or teams of
one to fifteen soldiers. There can be up to 2000 syste.ý,, scenario.
urders and plans are given at the game system level. L-,n. .;-sight and
acquisition is also done at the system level. All ither -owbat processes are
done at the item system level (i.e., the individual soldier level). Attrition
is done via probability of hit and kill, Monte Carlo basea, and adjudicated at
the item system level.

CONSTRUCTION:
Human Participation: Required to enter initial plans and oraers. UCCATS

can be run in systemic mode without human participants for analysis or it can
be ian in interactive mode with humans interacting and changing plans at real
time.

Time Processing: Dynamic, event-stepped. During interactive play UCCATS is
slowed down so that it runs at no faster than real time.
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Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: Three-sided, asymmetric. Whether or not forces react depends on
whether or not the force has a human player assigned to it. Can be operated
with no players (systemic mode), a single player, or as many as 32 players.

LIMITATIONS: Limited to 2000 systems per scenario, either one platform per
system or 15 soldiers per system. Maximum terrain resolution is 400 x 400
terrain cells (40 km square at 100 meter resolution, 400 m square at 1 meter
resolution). Does not model air-to-air combat for fixed wing aircraft. Does
not model undersea operation nor some aspects of ship-to-ship fighting. Does
not model explicit clearing or maneuvering of soldiers within buildings.

PLANNED IMPROVEMENTS AND MODIFICATIONS: New, faster algorithms are being
developed to allow larger games to be played. Additional features such as
capturing enemy systems, air-to-air combat for fixed wing aircraft, CAS,
fratricide will be added in the next year of development. Looking at
migrating to RISC/UNIX with X-WINDOW systems.

INPUT: All modeling data is external to the model. This includes all weapon
and platform characteristics, PH/PK data, terrain, force organization, and
force orders and plans. Even the graphic symbology used may be modified by
the user.

OUTPUT: Produces formatted positional reports. Also produces event history
files which can be used with the Analyst Workstation postprocessor to analyze
the results of the game and to create after action reviews. The history file
includes movement, combat and attrition, logistics, and intelligence
information.

HARDWARE AND SOFTWARE:
Computer: Will run an any VAX computer with the VMS operating system.
Storage: 80,000 blocks for the UCCATS software itself. 300,000

blocks for users.
Peripherals: Minimum requirement for analysis: 1 printer, 1 VT-100

compatible terminal, 1 Tektronix 4225 workstation with 8
MBytes of memory and one graph tablet. Add a second 4225
for training. A full-up system has 16 Tektronix 4225 with
two graph tablets each.

Language: VAX Ada, FORTRAN, DCL. INGRES is optional.
Documentation: Extensively documented with 5 published manuals.

SECURITY CLASSIFICATION: Unclassified, but data bases may be classified.

GENERAL DATA:
Data Base: Initial data bases may take several man weeks.

CPU time per Cycle: Highly dependent on scenario size and computer speed.
Company size scenarios typically run fascer than real time and have to be
slowed down if there are human interactors.

Data Output Analysis: Aralyst Workstation (AWS) postprocessor allows after
action review within minutes of game completion. Statictical analysis using
AWS and provided relational data bane way be completed in a few hours.

Freauency of Use: Depends on the individual users. Some use it daily,
others weekly, the rest use it on a monthly basis.

Users: Lawrence Livermore National Laboratory, SOUTHCOM, USA Europe 7th ATC
and Berlin Brigade.
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Comments: UCCATS is joint development effort between Lawrence Livermore
National Laboratory and USA Europe 7th ATC. Contributing sponsors include
SOUTHCOM and USA Berlin Brigade. Configuration management by Lawrence
Livermore National Laboratory which also sponsors annual user group meetings.
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TITLE: UCPLN - Uniform Coverage Planning, Version 2.3.

DATE IMPLEMENTED: October 25, 1990.

MODEL TYPE: Analysis.

PROPONENT: Mine Warfare Command, NAVSTA BLDG NS-1, Charleston, SC 21408-5500.

POINT OF CONTACT: Mr. Joseph Mattingly, Code N4C (803) 743-5405,
AV 563-5405.

PURPOSE: UCPLN is an operational support tool designed for the MCM
Commander's staff to provide the capability to plan an MCM operation. The
program calculates the amount of effort required to attain a specified
clearance level.

DESCRIPTION:
Domain: Sea and undersea.

Snap_: Local.

Environment: All environmental data is implicitly specified through values
users assign during MCM scenario specification.

Force Composition: Naval mines, mine countermeasures vehicles (MCMVs) and
EOD.

Scope of Conflict: Conventional.

Mission Area: Sea control.

Level of Detail of Processes and Entities: Individual minesweepers and
mines are not explicitly represented. Minesweepers are continuous rather than
discrete entities. Mines are represented only in terms of their
susceptibility to sweep tactics, and whether or not ship counts are used.

CONSTRUCTION:
Human Participation: Required. UCPLN requiies interactive input to specify

the problem to be solved.

Time Processing: Dynamic, Closed form.

Treatment of Randomness: Stochastic, direct computation.

Sidedness4 Two-sided, asymmetric. One side nonreactive, does not compute
expected casualties.

LIMITATIONS: Math routines contai.ned in UCPLN assume all MCM effort applied
must be in parallel tracks to a route.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improve user interface, add graphics
routines and update algorithms to be consistent with the more rigorous COGNIT
algorithms.

INPUT: Data describing intended track, mining threat, MCM system
capabilities, navigation error and desired goal (expressed as percent
clearance to be attained).

OUTPUT: Printed output cf user input values and MCM effort required.
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HARDWARE AND SOFTWARE:
Computer(Osl: IBM-Compatible PC (MS-DOS).
Storage: 1OOK bytes.
Peripherals: Interactive keyboard, monitor and pzinter.
Lanquaag: ANSI Standard FORTRAN 77.
rocumentation: COMINEWARCOM's Zenith MCM Planning and Evaluation Software

Operator's Manual dated 25 October 1990. (Being updated by
NAVTACSUPPACT.)

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Minutes.

CPU time Per Cycle: Minutes.

Data Output Analysis: Minutes.

Freauencv of Use: As required during each MCM exercise.

Users: MCM Commander's staff.

Comments: None.
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.IJTL: URBAT - Urban Battle Trainer.

DATE IMPLEMENTED: 1991.

MODEL TYPE: Training and education.

PROPONENT: Developed by Systems Assessment Group, RMCS Cranfield, on behalf
of British Army FIBUA Training Team (FTT).

POINT OF CONTACT:
1) (FTT) OC FTT, C.A.T.C., Warminster, Wiltshire, BA12 ODJ, UK;
2) (RMCS) J.R. Searle, Systems Assessment Group, R.M.C.S., Shrivenham,
Swindon, Wiltshire, SN6 8LA, U.K.

PURPOSE: Used at a specialist urban combat training facility, to complement
other training means (e.g., field exercises). Used as seminar exercise driver
for groups of 10-15 players ranging from section/squad leader to company
commander.

DESCRIPTIQO:
Domain: Land battle (urban operations).

S§Rai: Local.

Environment: Urban area of 600m x 200m, modeled in terms of 2m terrain
cells. Terrain features include ground height, buildings, woods and roads.
Daytime operations only. No explicit weather effects.

Force Composition: All Arms forces up to battalion in attack and company in
defence. Maximum of 220 entities.

Scope of Conflict: Conventional warfare.

Mission Area: The principles of All Arms operations in built-up areas,
focusing on the constraints upon and consequences of, tactical operations at
the low level.

Level of Detail of Processes and Entities: Individual AFV. Dismounted
infantry in section to fireteam size entities. Temporary detachments down to
individual men. Movement (including obstacles), line of sight, detection
(including obscuration), direct fire, indirect fire and house clearance are
represented.

CONSTRUCTION:
Human Particination: Players must make all action decisions at entity level

by means of verbal orders to game controllers using workstations. Controller
input is required to moderate game pace to suit the training objectives of
individual player groups.

Time Processing: Dynamic, event-step methodology at one second resolution.

Certain battle processes (e.g., movement) are assessed in short time cycles.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidednoss: Two-sided, symmetric.

LIMITATIONS: Currently restricted to village type build-up terrain (i.e.,
small, detached buildings).

PLANNED IMPROMENTS AND MODIFICATIONS: None currently funded.
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INPUT: Force structure, weapons and ammunition allocations. Starting
positions and movement plans. Defensive preparations.

OUTPUT: Hardcopy battle feedback to players by multiple printers, each
allocated to a specific (user dete:mined) grouping of forces. Printed
feedback also used to update optional battle maps and 3D terrain boards.
Graphical battle state and progress displays available to game controllers.

HARDWARE AND SOFTWARE:
Computer: Thin Ethernet network of 3 PC compatible microcomputers.

Non-dedicated server (25 MHz 80386 or better, 8 Mb RAM, VGA,
mouse). Two workstations (16 MHz 80286 or better, 4 Mb RAM,
VGA, mouse). Uses OS/2 and OS/2 Lan Manager.

Storaae: Server min. 40MB, of which 2 Mb required for system files
and up jo 10 Mb for archives created during game play.
Workstat lons min. 20 Mb.

Peripherals: Current jDrational setup comprises 1 x 132 column printer,
6 x 80 column printers, 1 x 8 port peripheral controller
(directs printed output from main computer to 7 printers
under software control).

Lanauaae: PASCAL.
Documentation: Overview and (minimal) User Guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Up to one hour to prepare a new force &tructure and enter

initial battle deployments and plans.

CPU time Per Cycle: Maximum simulation speed (with no orders input) approx.
1 simulated minute per 3-5 minutes of real time (battalior. versus company).

Data Output Analysis: N/A.

Frequency of Use: Approximately one main game per month, subject to
variation within normal army training regime.

Users: British Army FIBUA training Team.

Comments: None.
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TITLE: UVWR - Ultraviolet Warning Receiver Detection Range Program.

DATE IMPLEMENTED: 1982.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare D.v.

POINT OF; CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSE: The UVWR Detection Range program is a computer program which
calculates the detection rcnge of a warning receiver operating in the
ultraviolet (UV) spectral region. The program can also be used to determine
the detecti.on range of a UVWR operating from an aircraft at a user specified
altitude.

DESCRIPTION: The basic function of the UVWR program is to determine the range
at which a source (target) can be detected by UVWR operating in a particular
meteorological environment. The UV detection range is the maximum range
(between the source and the receiver) at which detection carn occur.

The UV detection range is determined using the method of bisection to solve
the detection range equation. First, a check is made to determine if
detection is possible. If detection is possible, an iteration on talget to
warning receiver angle is performed until the detection range matches the
geometric range between the target and warning receiver.

INPUT: System parameters such as detector area, quantum efficiency, and
filter characteristics are user input. The UV solar background count can be
user input or calculated by the model. The UV radiation from the target
source may be characterized as a blackbody or by input values of the spectral
radiant intensity. Meteorological condition options are also set by the user.
One combination of the following atmospheLic and haze models (the model
atmosphere and haze data are contained in the LOWTRAN 6 program) must be
selected:

Model Atmospheres Haze Models
Tropical Rural
Midlatitude Summer Maritime
Midlatitude Winter Urban
Subarctic Winter Tropospheric
Subarctic Summer Advection Fog
1962 U.S. Stardard Radiation Fog

Atmosphere

In addition, the user must specify the sea level visual range (visibility) and
may specify the total ozone concentration, surface reflectivity, and the
height of the reflecting surface above ground level.

OUTPUT: The program output consists of a summary of the input data followed
by the UVWR detection ranges (KM) versus the solar zenith angle. The total
ozone concentration is also printed if the LOWTRAN Model value is used.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storage: 189,952 bytes.
Language: FORTRAN 77,
Documentation: User's Manual.

SECURITY CLASSIFICATION: Souice code is unclassified.
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GENERA DATA:
Time Requirements: Compilation time: 10.1 seconds; Typical run time:

12.3 seconds.

Users:

AFEWC/SAT
ASD/ENSSS
ASD/XRHD
BDM Corporation
Ball - Systems Engineering Division
Battelle Memorial Institute - Columbus Division
Booz, Allen - Hamilton
Brunswick Deeense (AMTC)
Daimo Victor Inc., The Singer Company
E-Systems, Gieenville Division
General Dynamics Corporation
General Dynaraics/Convair Division
General Research Corporation
Hughes Radar Systems
Logicon, Inc.
Loral Advanced Projects
Loral Electronic Systems
McDonnell Aircr.aft Cumpany
Merit Technology Inc.
Mitre Corporatio.ýn
NASA Lewis Research Center
Naval Weapons Center
Naval Weapons Support Canter
Northrop Defense Systems Division
OptiMetrics, inc.
SAIC
'IR'/Military Electronics & Avionics Division
The Rand Corporation
Tracor Aerospace, Inc.
USAF ESD/ICZ
W J Schafer Associates
Westinghouse Electric Corporation.
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T.TLE: VADSS - Victory Corps 2000 Automated Decision Support System.

DATE IMPLEMENTED: 1 January 1991.

MODEL TYPE: Analysis - Operation Support Tool (Decision Aid).

PROPONENT: V Corps, ATTN: AETV-OR, APO NY 09079-0700, Frankfurt, Germany.

POINT OF CONTACT: Mr. Tom Knopp & Mr Larry Tolin, AV 320-7591/6364,
Commercial 001-49-69-151-7591/6364.

PURPOSE: The model was developed to provide insights regarding installation
closures in the V Corps area in the Army build-down environment. The program
allows users to rapidly evaluate the ability of alternative residual
installation sets to provide services to alternative residual Army unit sets
from a variety of management perspectives. The program is used by V Corps
headquarters and subordinate commanders to investigate stationing and force
change options and determine impacts on quality of life (QOL) programs. The
initial phase includes 16 QOL programs (paragraph 2, page 3, attached User's
Manual) and permits simultaneous, dynamic analysis at the corps, region,
military community, and installation levels. The model is being expanded to
include the European theater and hardstand and maintenance facilities
(essencial for stationiing analyses of relocating troops and associated
equipment), equipment, and training areas. A personnel module will be added
in 1992.

DESCRIPTION:
Domain: Land installations in the V corps zone of Germany.

Span: Currently 242 installations. The model is being expanded to include
all USAREUR theater installations (approximately 642 installations in five
countries).

Environmen4* PC based - models troop movements, activations, deactivations,
deployments/ redeployments, and their impacts on installations and communities
affected.

Force Composition: Army soldiers in the V Corps area, and DOD dependents
and all Army units assigned to the V Corps area.

Scoje of- Conflict: The program design provides a dynamic "what-if" analysis
capability to compare numerous alternative stationing configurations and its
impact on QOL programs. The graphical output allows decision makers to see
the impact of various possible actions, all expressed relative to capacity of
soldiers supported. Build-down of units, full and partial closure of
installations, addition and removal of selected resources (QOLs),
activation/deactivations of any size unit, deployment/redeployment of units
(intra and inter corps), move units, and move populations are possible
actions.

Mission Area: DEH, DPCA, DOL, DPTMS, DOIM, stationing.

V-1



Level of Detail. of Processes and Entities: The program provides demographic
and facility data at the corps, region, military community, installation, and
unit levels for the following items:

OOL PROGRAMS:

Family Housing
Barracks
Dining Facilities
Gymnasiums
Medical
Dental
Child Development
DODD Schools
Commissaries
Main PXs
iranch PXs

DZMOGRAPHICS:

Commissary patrons (mil/civ/dep)
Dental patients (mil)
Main PX patrons (mil/civ/dep)
Branch PX patrons (mil/civ/dep)
Family members (military)
Family members without passports
Household goods shipments
House pets
Housing (all sponsors needing quarters)
Medical exceptional family member program (EFMP) patients
Medical family assistance program patients
Physical fitness centers (gymnasium) users (mil/civ/dep)
School children CDC age 0-4
School children elem age (K-6)
School children mid age (7-8)
School children high age (9-12)
School children elem EFMP
School children mid EFMP
School children high EFMP
Soldiers, joint domicile
Soldiers to mess (El-E6)
Soldiers, unaccompanied needing barracks (El-E9)
Soldiers, unaccompanied
Spouses, foreign
Spouses, military
Spouses, pregnant
Spouses, working
Total automobiles
Total DACs and NAFs
Total DPP/loans
Total legal actions pending
Total personnel: mil/civ/dep
Total private rentals
Total private weapons
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FACILITIES:

Child Development Centers
All structures under DODDS supervision
All structures under AAFES supervision
All structures under TSA EUCOM supervision
All structures undcr Medical supervision
All structures under Dental supervision
All UPH (barracks), family housing, BEQ, BOQ structures
All dining facilities and fitness centers (gymnasiums)

FACILITY DA -:

Type construction
Ownership
Condition
Year acquired
Disposition
Gross area
Net area
Cost to government
Non-appropriated ',ost
Appropriated improvement cost
Maintenance cost
Rental cost
Utility cost

gONSTRUCTSIO:
Human Particiyat oni Users must select actions for units and installations.

The program is extremely .ser friendly and totally menu driven. All data and
algorithms are transparent to the user. The user can modify factors, as all
values are in tables, not hard-wired into the programming code. On-screen
context-sensitive help is available at any point in the program.

Time Progessina: Static.

Treatment of Randomness: Basically Deterministic.

Sidedness: N/A.

LIMITATIONS: The program contains only 16 of 84 QOL programs and includes the
installations and units of V Corps as it was organized prior to Desert Shield
and Desert Storm and the USAREUR 15 June 1.991 realignment of command and
control lines. The model will allow dynamic realignment to any command
configuration.

PLANNED IMPROVEMENTS AND MODIFICATIONS:

Eauipment Module (separate menu item): This module will assist staff
personnel to make recommendations regarding equitable distribution of key
equipments. This module will allow the user to cross-level equipments (Pacing
items; ERCs A, B, & C), assign residue equipments from draw-down or
inactivated units, and assign new equipment in an optimum manner (this module
will be classified).

ENxansio" to Theater Level (existing program): The program will include all
USAREUR units and installations to be flexible enough to perform analyses in
the dynamic environment of the 1990s.

Realianment Mod~le (existing program): This module will allow users to
dynamically affiliate any unit or groups of units at any level of organization
with any others.
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Maintenance and Hard Stand Module (existing program): This module will
allow user to compare the availability (capacity) of maintenance and hardstand
space to the demand placed by soldiers and associated equipment of various
type units.

Training Module (separate menu item): This module will assist staff and
managerial personnel to perform "what if" analyses to determine which training
areas must be kept arid which training areas may be released to the host nation
and still be able to meet the training needs of the residual forces in
Germany. The module will also allow users to compare capacity to demand for
LTAs and MTAs and will provide a data source for planning, allocating
(scheduling), and enhancing training areas.

Personnel Module (separate menu item): This module will assist staff
pirsonnel to make recommendations regarding cross-leveling of personnel in
critical MOSs.

Graph Options Module (existing program): This module will allow users to
select the type(s) of output graphs - 2D/3D, bar, line, area, pie, cluster,
stacked; and to select the organization level.

OUTPUT: The output is in the form of paired bar graphs, comparing demand
(numbers of soldiers) and supply (capacity in terms of soldiers); and
summaries providing a record of actions taken that result in each graph. The
user can compare the graphs of several alternatives to determine which
provides the better ability to accommodate the needs of soldiers.

HARDWARE AND SOFTWARE:
Computer: Designed to run on an XBM-compatible PC with 512K Random

Access Memory (640K recommended) running on MS-DOS 2.2 or
later version.

Storage: A minimum of three Mbytes of hard disk space.
Peripherals: EGA (preferable color) monitor and Printer (optional).
Languages: The program establishes new analytical techniques in that it

incorporates several off-the-shelf language specific
libraries which are all transparent to the user.

Clipper 5.1 Compiler
C Compiler
Funcky Library
Flipper 5.0 Graphics Library
DGE 4.0 Graphics Library
PC Paint Brush IV Paint Program
Dan Bricklens Demo3 Prototype Tools
Say What? Screen Painter
Look & Feel with Cscape Screen Painter
DBase IV Data base

SECURITY CLASSIFICATION: Unclassified (the equipment module will be
classified when completed in August 1991 due to its use of the REQVAL data
base).

GENERAL DATA:
Data Base: The program uses existing USAREUR and HQDA data bases,

eliminating the requirement to gather data, facilitating periodic u:pdating,
standardizing to be consistent with other staff actions, and reducing the G.IGO
syndrome.

Headquarters Installation Facilities Support - Europe (HQ-IFS (U)).
Requirements Validation (REQVAL).
SIDPERS.
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CPU time Per Cycle: N/A.

Data OUtPut Analysis: The system provides quantitative and qualitative
inf-rmation regarding QOLs and demographics, obtained from several USAREUR and
Army data bases, and displays the information tabularly and graphically. The
graphical output (figure 1) allows decision riakers to see the impact of
various possible actions. The system design provides a dynamic "what-if"
analysis capability to compare numerous alternative stationing configurations.

Freauencv of Use: Varies by command and staff position. VADSS has been
used to validate HQDA and USAREUR CFE stationing decisions at the USAREUR and
Corps levels and has been used as an expeditious and convenient data source by
numerous staff sections at the USAREUR and Corps levels. When the follow-on
equipment module is completed in August 1991, it will be used by 3d COSCOM,
CMMC, and corps and USAREUR logistics personnel to assist in cross-leveling
and residual equipment transfer decisions. Due to the strong acceptance of
the program, the immediate follow-oi. work will be to expand the program to
theater level. The training module will be completed by December 1991 and
will be used to evaluate which training areas should bu retained an. which
should be returned to the host nation.

Users: USAREUR, Corps, MILCOM, installation staffs: Department of
Engineering and Mousing; Department of Logistics; Department of Plans,
Training, Mobilization, and Securicy; Department of Personnel, C, and A;
Department of Information Management.

Comments: In February 1991 the USAREUR D'-IM nominated VADSS as their
candidate tor a Department of the Army Installation Support Module. This
module should be strongly considered for expansion to joint (EUCOM) use, as
duplication Army and Air Force facilities can no longer be afforded under
extremely constrained budgetary conditions.
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TITLE: VAST - Vulnerability Analysis for Surface Targets.

DATE IMPLEMENTED: 1978.

MODEL TYPE: Analysis.

PROPONENT: Ballistic Research Laboratory, Aberdeen Proving Ground,
MD 21005-5066.

POINT OF CONTACT: L. D. Losie, (201) 272-6979, AV 298-6979.

PURPOSE: VAST is a component-level point burst methodology that is used to
estimate the vulnerability of a surface target to a hit either by a shaped
charge jet or by fragmentation from artillery. VAST is an expected value
model that infers the vulnerability of a target from the cumulative effects of
calculated component damage, which degrades the tactical functions of such an
inflicted ground armored vehicle.

DESCRIPTION:

Domain: Abstract.

Span: N/A.

Environment: N/A.

Force Composition: N/A.

Scope of Conflict: N/A.

Mission Area: N/A.

Level of Detai of Processes and Entities: N/A.

CONSTRUCTION:
Human Participation: Not required.

Time Processing: N/A.

Treatment of Randomness: N/A.

Sidedness: N/A.

LIMITATIONS: VAST models damage mechanisms of penetration and spall, but does
not model the effect of other damage mechanisms, such as ricochet, secondary
spall formation or hydraulic r'-m, on components.

PLANNED IMPROVEMENTS AND MODIFICATIONS: No improvements or modifications are
currently planned.

INPUT: VAST requires a variety of input data that includes a table defining
each component of the surface target, a table of component conditional
probabilities of kill, data describing an attacking munition, a rule book for
converting component loss into tactical degradations of vehicular functions,
and files containing geometric inform.ation on the armored vehicle.

OUTPUT: For fragments from an artillery shell, VAST produces tables of
vulnerable areas for individual components and for the target. For a shaped
charge jet, VAST produces target probability of kill estimates.
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HARDWARE AND SOFTWAR:
Computer: Currently runs on a CRAY XM-P under a UNICOS operating

system.Storaae: VAST requires 300K words of memory for program execution.
Memory requirement for a typical geometry file is 5000K
words.

Peripherals: One VT100 terminal or similar equipment and one printer.
Language: FORTRAN.
Documentation: Two contractor reports and one government report.

SECURITY CLASSIFICATION: The code is unclassified, but some of the inputs
could be classified.

GENERAL DATA:
Data Bas: No data base per se, but preparing inputs can take as long as

one year.

CPU time per Cycle: Execution time depends upon the combination of surface
target and attacking threat. A detailed analysis may require one hour of CPU
time.

Data Output Analysis: Postprocessor aids in output analysis.

Freguency of Use: VAST is used several times per year.

Users: Ballistic Research Laboratory.

Comments: None.

0
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TITLE: VECTOR-3.

DATE IMPLEMENTED: 1982.

MODEL TYPE: Analysis.

PROPONENT: Vector Research, Incorporated, PO Box 1506, Ann Arbor, MI 48106.

POINT OF CONTACT: George Miller, (313) 973-9210.

PURPOSE: VECTOR-3 is a research and evaluation tool which deals with force
capability and requirements (i.e., R&D planning, systems acquisition, and
force structure issues), as well as combat development (doctrinal issues).

DESCRIPTION:

Domain: Land and air.

Span: Can vary from division to theater.

Environment: Terrain cells (typical size, 4x7 km.) distinguish differences
in battlefield trafficability and intervisibility. Natural and man-made
barriers can be played. A transportation network is also represented.
Weather conditions, which are uniform throughout the battlefield and are
updated each hour, can affect both trafficability and visibility for air and
ground operations.

Force Composition: Joint and combined forces, Blue and Red.

Scone of Conflict: Conventional warfare.

Mission Area: All conventional AirLand mission areas.

Level of Detail of Processes and Entities: Unit resolution is user
specified (e.g., battalion maneuver a nit resolution for a corps-level
scenario). In tactical air operations, resolution is to user-specvfied
individual flight group (typically two to four aircraft). For air transport
operations, the group size is one aircraft; i.e., each sortie is individually
simulated. In most process modeling, the level of system resolution is the
individual system type in the unit.

CONSTRUCTION:
Human Participation: Not required; scheduled changes are allowed.

Time Processing: Dynamic, time- and event-stepped. Eight nested clocks are
used to reduce execution time while allowing status to be updated a'
appropriate frequencies.

Treatment of Randomness: Deterministic; generates a value as a function of

an expected value.

Sidedness: Two-sided, symmetric.

LIMITATIONS: No naval warfare; no chemical, biological, or nuclear warZare.

PLANNED IMPROVEMENTS AND MODIFICATIONS: No specific improvements are
currently planned, but the model is regularly modified to add capabilities
required to support new applications.

INPUT: 1) System performance capabilities; 2) initial force and supply
inventory and organizational data, and a schedule of unit and resource
arrivals; 3) data describing the environment; 4) tactical decision rules; and
5) initial intelligence information.
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OUTPUT: The total trajectory of all important statuses (mlssions and
activities, force inventories and attrition, unit locations and movement,
supply deliveries and consumption, etc.) during a campaign are stored by the
model for later summary and display by postprocessors.

HARDWARE AND SOFTWARE:
Computer: Most applications have been conducted on an IBM mainframe

computer using the Michigan Terminal System (MTS) operating
system. The model also is run on a Concurrent minicomputer
and a SUN workstation.

Storacte: Approximately 2.6 milliun bytes.
Peripherals: NO special peripherals are required.
Language: Transportable FORTRAN.
Documentation: Only summary documentation and online program documentation

exist.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data-Base: Data modifications to an existing scenario for a new study

typically require one to a few person months of effort, depending on the
extent of the changes. Development of an entirely new scenario can require up
to a person year.

CPU time ner Cycle: Typical execution time on the mainframe computer is
approximately 1.5 CPU minutes per simulated day of corps-level combat,
including postprocessing of results.

Data output Analysis,: Approximately one person week of effort is required
for a thorough analysis of the results of a several-day, corps-level run.

Frecruency-of Use: Several studies per year.

Users: VRI has used VECTOR-3 for the U.S. Army (DCSOrS, TRADOC, AMC) the
U.S. Air Force (ASD), and for defense industry.

Comments: VECTOR-3 is one of the latest in the VECTOR series of models. An
earlier version, VECTOR-2, has been used by various Army agencies within
TRADOC and AMC as well as by the SHAPE Technical Center and several defense
industrial contractors. The Army's corps-level model VIC is based in part on
VECTOR-2 and thus has many similarities to VECTOR-3.
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. TITLE: VEDER - Visual/Electro-Optical Detection Range Model.

DATE IMPLEMENTED: 1981.

MODEL TYPE: Analysis.

PROPONENT:

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-44213.

PURPOSE: VEDER is a computer program which determines the horizontal
Visual/Electro-Optical (EO) detection range of targets such as aircraft and/or
cruise missiles with known geometric areas and inherent contrast. The program
determines the visual detection range of an EO sensor searching for a target
flying at a specified altitude and speed. VEDER is a functional model
developed primarily to provide input to the AADEM model.

DESCRIPTION: The basic function of the VEDER program is to determine the
visual detection ranges of specific visual/EO sensors attempting to acquire a
target aircraft (with a known inhereant contrast) flying at a given altitude in
a particular meteorological environment. In addition, it determines a set of
scaling law parameters by minimizing the difference between the detection
range determined by the SEARCH model. Since the minimization procedure finds
a local minimum, which, in general, may depend on the initial values of the
scaling parameters, an interactive procedure is available in the program to
allow the user to vary the initial -values of these parameters.

The horizontal detection range is defined as the ground range from the
aircraft to the observer at the time when the cumulative probability of
detection reaches a user-defined threshold value.

The number of azimuth angles for which the visual detection range is
calculated is user-defined. The range of detection angles will vary from 0
degrees to one half of the defined search tield azimuth plus one half the
observer field-of-view; i.e., it is assumed that the search field limits apply
to the center of the observer's field-of-view.

INPUT: The user must enter the geometric areas describing the target, the
target's altitude and flight speed, the parameters which specify the
characteristics of the visual search field and the optics, the target's
inherent contrast, and the surface level visibility.

OUTPUT: The program output consists of a summary of the input data followed
by the horizontal vioual/EO detection ranges displayed at various azimuthal
angles relative to the aircraft, the scaling law parametErs, and the relative
errors in the scaling law.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storage: 136,192 bytes.
Lanauaae: FORTRAN 77.
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source Code is unclassified.
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GENERAL DATA:
Time Requirements: Compilation time: 9.9 seconds; Typical run time:

131 seoonds.

Users: BDM Corporation; E-Systems, Greenville Division; Georgia Institute
of Technology; Hughes Radar Systems; Mitre Corporation; SAIC; U.S. Army SMO,
SLCSM-AT; United Technologies; WL/AAWW-3.
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O TITLE: VEHW - Vehicle Weathering Model.

DATE IMPLEMENTED: 1984.

MODEL TYPE: Analysis.

PROPONENT: CRDEC, Studies & Analysis Office, Aberdeen Proving Ground,
MD 21010-5423.

POINT OF CONTACT: Mr. Richard zum Brunnen, (301) 671-3570, AV 584-3570.

PURPOSE: VEHW is used to predict liquid agent persistence and vapor emission
of chemical agent droplets on a moving vehicle. It is designed to estimate
liquid contamination levels on the various surfaces of a vehicle as a function
of wind flow patterns, temperature, and time.

DESCRIPTION:
Domain: Land.

§pan: Vehicle contamination within a targeted area or sector.

Environment: Flat, open terrain with steady-state meteorology.

Force Composition: BLUE or RED vehicles.

Scope of Conflict: Chemical warfare.

Mission Area: Chemical combat missions.

Lovel of Detail of Processes and Enties: The model uses the CRC
methodology to consider evaporative and absorptive properties.

* CONSTRUCTION:
Human Partigipation: Not permitted after inputs have been set up and

program executes.

Time Processing: Agent weathering determined by the amount of vehicle
surface contamination levels remaining as a function of time.

Treatment of Randomness: Deterministic.

Sidednegs: Not applicable, because VEHW is an equipment evaluation model,
not a war game.

LIMITATIONS: Methodology considerB a moving vehicle with agent being picked
up irom contaminated terrain. It does not consider cracks, crevices, dirty
vr;fnicle surfaces, or solar loading effects, but considers only painted
surfaces with steady-state meteorology. Model has not been validated.

PLANNED IMPROVEMENTS AND MODIFICATIONS: No plans for further improvements and
testing exist.

INPUT: Input requirements are the following: vehicle size and geometry,
ground contamination levels, droplet sizes, windspeed and angle, -vehicle speed
and location, distribution of vehicle temperatures, surface type, and
desorption rate versus time data.

OUTPUT: Amount of agent desorbed and absorbed, amouh.t of agent remaining as a
function of time, and evaporative and desorptive flux from various vehicle
surfaces.
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HARDWARE AND SOFTWARE:
Computer: Runs on the UNIVAC 1100/60 computer system.
Stora-e: Approximately 2500 lines of code.
Peripherals: Minimum requirement: one printer.
Language: ASCII Standard FORTRAN 77.
Documentation: Published report available.

SECURITY CLASSIFICATION: Unclassified program.

GENE RAL DlATA:
Data Base: Time for preparation of the data base of input values basically

depends on the availability of vehicle information. Once the vehicle
characteristics are available, it takes very little time (less than 15
minutes) to input the values and run the program.

CPU time Per Cycle: Less than one minute.

Data Analysis Output: Postprocessing is not necessary for analysis of the
output results.

Freauencv of Use: Several times per year.

Users: CR)EC and contractors.

o_'e3s CRDEC is responsible for configuration control of model and
ooCr:ý-!o ncy of output results.

o.1
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. TITLE: VGCUFS - Vehicle Gap Crossing Under Fire Simulation.

DATE IMPLEMENTED: 1985.

MODEL Ty: Analysis (weapon and vehicle performance simulation).

PROPONENT: U.S. Army Materiel Systems Analysis Activity (USAMSAA), Aberdeen
Proving Ground, MD 21005-5071.

POINT OF CONTACT: Mr. L. Martin (301) 278-6437, DSN 298-6437.

PURPOSE: VGCUFS can assess the effect of a vehicle's automotive performance
or changes in vehicle parameters such as engine performance or weight on its
ability to survive on the battlefield. The effect of specific terrain on the
target vehicle-weapon encounter can also be examined.

DESCRIPTION:
Domain: Land.

Span: Local. Generally, participants are separated by 10,000 meters or
less and separation may close depending on the path traveled by the target.

Environment: Target vehicle travels cross country over dry terrain. Threat
weapon is atationary. Intervisibility variea depending on terrain being
simulated.

Force Composition: One-on-one simulation: a target vehicie and a threat
weapon.

Scope of Conflict: Conventional weapons, primarily direct-fire,
vehicle-mounted systems.

Mission Area: Encounters between surface vehicles.

Level of Detail of Processes and Entities: Vehicle automotive performance
is modeled in detail. Changes in engine power output, transmission,
differential, tires or tracks, vehicle weight, center of gravity location, or
suspension performance may affect model output since they affect vehicle cross
country performance. The user can choose either statistical or analytical
terrain representation. If statistical terrain representatian is chosen the
terrain is defined by soil type and strength, surface slope, and "in view" and
"out of view" segment lengths. These segment lengths are developed by making
random draws on statistical distributions for the specific terrain being
simulated. If analytic terrain representation is chosen by the user then
terrain is described by surface type, strength, and slope, obstacle size and
distribution, and vegetation size and distribution. Intervisibility is
computed using digitized elevation data which correspond to the area being
simulated, line of sight existence is calculated based on the user chosen
weapon site, target vehicle path, and the configuration of terrain between the
weapon site and the target path. The target profile presented to the weapon
is a two rectangle fit. The threat weapon is simulated using accepted
methodology fed by horizontal and vertical bias and dispersion data as a
function of range to target, speed of target, and angle of approach of target.

CONSTRUCTION:

Human Participation: Not required.

Time Processina: Dyn&mic, time-step.

Treatment of Randomness: Limited to simulation of terrain characteristics
obtained by stochastic draws on the appropriate distributions.
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Sidedness: Two-sided, asymmetric; one side is nonreactive.

LIMITATIONS: One weapon firing at one target that does not return fire.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Ability of the target vehicle to
maneuver and return fire are planned improvements.

INPUT: Target vehicle data required includes weight, center of gravity
location, vehicle geometry, and powertrain and suspension characheristics.
Weapon data required are horizontal and vertical bias and dispersion as a
function of range and target speed, time to first shot, and time to subsequent
shots. The target vehicle is described by a two rectangle fit at the angle of
attack being simulated. If a statistical representation of terrain is chosen
by the user then data required are mean "in view" segment length, mean "out of
view" segment length, and mean first opening range. If analytic
representation of terrain is chosen by the user then a digitized elevation
file of the map sheet being simulated is required.

OUTPUT: Graphs and tables give probability of each shot hitting the vehicle
and elapsed titme, distance traveled, range, and vehicle speed at shot time.
Probability that the vehicle can cros! the "in view" segments and. not be hit
is tabulated. Three dimensional graphic views of the vehicle path and shots
taken allow the user to view the scenario as simulated by the model.

HARDWARE AND SOFTWARE:
Computer: Cray-XMP, UNIX operating system.
Storage: Main Program - 91594 bytes, pre and postprocessor -

26300 bytes.
Perinerals: 1 printer, 1 color graphics copier.
L a n q a: FORTRAN
Docu•_ertation: Documented as "AMSAA Combat Support Division Interim Note

No. C-151" (does not include documentation of statistical
and analytical treatment of terrain).

SECURITY CLASSIFICATION: Unclassified but weapon and vehicle data is often
classified.

GENERAL DATA:
Data Base: Many weapons and vehicles now reside in the data base. New data

can be transcribed in a matter of hours, if available. If data is not
available, then testing must he done.

CPU time per Cycle: For one replication of the model running one vehicle:
1.94 seconds.

Data Output Inalysia: Postprocessors analyze, condense, plot, and tabulate
program output.

Freauency of Use: Extremely variable.

Users: USAMSAA

Comments: N/A.
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, TITLE: VIC - Vector In Commander.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: TRAC-WSMR, White Sands Missile Range, NM 88002-5502.

POINT OF CONTACT: Mr. Dick Porter or Mrs. Lynda Tonus, (50S) 678-1901,
AV 258o-1901.

PURPOSE: VIC is a computerized, analytical, mid-intensity model developed for
use in estimating net assessments, performing force deployment studies, and
generating information for performing trade-of s among weapon systems. The
outcome of force interactions is determined in terms of the ground gained or
lost and the attrition of personnel and weapon systems.

DESCRIPTION:
Domain: Land, air, and space (overhead to land).

Span: Accommodates any theater depending on data base.

Environment: Grid square; representation contains trafficability and
intervisibility information.

Force Composition: Joint and combined forces.

Scone of Conflict: Conflict other than strategic nuclear, corps-level, or
lower-level conventional conflict.

Mission Area: All conventional missions.

Level Qf Detail of Processes and Entities: The level of aggregation is the
maneuver battalion or its equivalent. lt employs forces up to the level of a
U.S. corps facing an enemy of strength determined by the scenario and theater
in which the simulation takes place. It uses modified differential equations
for combat outcomes based upon the VECTOR-2 model. Tactics are supplied by
the user to provide flexibility in controlling model processes. Each side may
employ maneuver units, weapon systems, and weapons of tact4.cal aircraft, as
well as artillery, mines, helicopters, air defense systems, and other means of
conducting combat at the U.S. corps level.

CONSTRUCTION:
Human Participation: Required for decisions and prucessen.

Time Processing: Dynamic, time-- and event-step.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided.

LIMITATIONS: Currently no nuclear or directed energy weapons portrayal; both
under development.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Improvements are planned for nuclear
and chemical Eunctional areas and for modeling new weapon syotems.

INPUT: Forces and supply inventories, basic weapons performance data, other
system performance data, geographic and terrain data, and tactical decision
tables.
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OUTPUT: Casualties and system losses (killer/victim scoreboards, etc.), FLOT
traces and force positions over time, target acquisition and intelligence
summaries, availability and condition of forces and supplies, and air battle
and air defense results.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with a VMS operating

system.
.eracte: Minimum required: 800,000 blocks.

Peripherals: CRT, high-speed printer.
Lanauage: SIMSCRIPT and FORTRAN.
Documentation: N/A.

SECURITY CLASSIFICATION: Data bases are often classified.

GENERAL DATA:
Data Base: N/A.

CPU time ner Cycle: Depends on data base size; can take hours of CPU tire
to process hours of battle.

Data Analysis Output: Postprocessor aids in analysis output, raw data,
graphics display, and time periods.

Freguencv of Use: Continuous.

Users: VIC Model Users Group, TRAC.

Comments: Studies agencies and study applications for which the model has
been used: AFV, DEEP FiRES, BF90, FAADS, LHX, CAMAA.
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TITLE: VIRGO - VAX Infrared General Optimization.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWA-l Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-1, Bldg. 620, Area B,
WPAFB, OH 45433-6543; (513) 255-4429.

PURPOSEý The VAX Infrared Ge: 3ral Optimization (VIRGO) Engagement Simulation
Program simulates the engagement between a single Inf:ared (IR) seeking
missile and a single target aircraft. IR flare and target signature
suppression countermeasures used by the target aircraft are simulated to
determine their effect on the miss distance. VIRGO models the flight path of
the target aircraft, the missile dynamics and trajectory, and the
counterneasure effects on the missile's trajectory.

DESCRIPTION: The program simulates the engagement of both air-to-air and
surface-to-air IR-homing missiles versus either single engine or multiple
engine aircraft. The counterreasures which the target aircraft can deploy Ire
either IR flares (pyrotechnic or pyrophoric) or a combination of flares and an
absorptive signature suppreasion countermeasure such as carbon black.

The model is a time-stepped program which reads user controlled inputs from a
disk file. It also reads missile, flare, and aircraft data from disk files.
The program operates in a single phase with a single input deck.

INPUT: The user has a choice of inputs for VIRGO. The user mpy select a
predetermined set of missile, target, and flare characteristics, or set up
disk file which defines the characteristics of the desired missile, target, or
flare.

OUTPUT: The program outputs provide the user with the information needed to
evaluate the results of the simtation. These output files are described
below.

Normal OutPut: This output is generated for every run. The normal output is
a data file which contains a listing of all the missile, target aircraft, and
flare cha:acteristics which were read in upon execution of the program. At
the end of the file are printed the number of one-on-one engagements in which
the missile's closest approach to the aircraft was greater than miss (a user
input value).

Optional Output: There are a variety of files which the program will generate
upon request by t.e user. The user may generate output files that list
parameters used to simulate the engagements such as a listing of the target
aircraft's IR signature, or the flare's static burn profile. To help
interpret the results of the engagements the user may request files listing
the miss distance of each one-on-one engagement, the missile trajectory, the
target aircraft trajectory, the flare trajectory, or the irradiance of each
aircraft engine and its angular location within the missiles FOV. If there
are several one-on-one engagements simulated for a program execution, the
trajectory and engine irradiancz es are for the first engagement only.

HARDWARE AND SOFTWARE:
Computer: VAX 11/780.
Storiage: 276,480 bytes.
LanQuage; FORTRAN 77.
Documentation: User's Manual.
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SECURITY CLASSIFICATION: Source Code is unclassified.

GENERAL DATA:
Time Recuirements: Compilation time: 201 seconds; Typical run time:

6 seconds.

Users:

AFCSA/SASB
AFEWC/SAi
AFEWC/SAT
ASD/ENAMA
ASDI
BDM Corporation
Ball - Systems Engineering Division
Boeing Advanced Systems
Boeing Aerospace
Booz, Allen & Hamilton
Brunswick Defense (AMTC)
Calspan Corporation
General Dynamics / Convair Division
General Electric Aircraft Engines
Hughes Radar Systems
IBM
Lockheed Aircraft Services Company
Logicon, Inc.
Loral Advanced Projects
Mission Research Corporation
NASA Lewis Research Center
Naval Air Propulsion Center
Naval Weapons Center
Naval Weapons Support Center
Northrop Defense Systems Division
OptiMetrics, Inc.
SAIC
Sanders Associates, Inc.
Sverdrup Technology, Inc.
The Rand Corporation
Tracor Aerospace, Inc.
USAF ESD/ICZ
United Technologies
WL/AAWW-3.
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TITLE: Visible, Near, Mid and Far IR Transducer.

DATE IMPLEMENTED: Near IR system is in production since January 1988.

MODEL TYPE: Device projects real or simulated IR image.

POINT OF CONTACT: Jerty Rusche, DSN 354-2730; Comm (703) 664-5065.

PURPOSE: Output provides real or modeled IR scene simulation as input to
night vision image intensifiers, thermal imagers and IR seekers. Simulation
can be used to evaluate performance tradeoffs in imdge intensifiers, thermal
imagers and seeker devices. Simulation can also be used for training and TMDE
(Test Measurement and Diagnostic Equipment.)

DESCRIPTION:
DomaJ~n: Covers spectral range 0.7 to 12 microns. Can be used in any air,

land and sea scenario requiring spectral simulation.

Span: Provides simulated and modeled signals to image intensifiers, thermal
imagers and seeker devices. The device can accommodate any theater, depending
on the data base.

Environment: Television (analog or digital).

Force Composition: As desired, depending on data base.

Scope of Conflict: As desired, depending on data base.

M4ission Area: Any mission requiring use of night vision or IR seeker
sensorv.

Level of Detail or Processes and Entities: Device projects IR image. The
level of detail fed into the IR projector is chosen by the user and can be in
either analog or digital format.

CONSTRUCTION:
Human Participation: Imagery can be used directly by: IR seeker; IR

imager-automatic target recognize system; IR imager-human system.

Time Processing: Projected images are dynamic real time. They are
currently projected at a 30 frame/sec rate. Research indicates that 4000
frames per second may be possible.

Treatment of Randomness: Currently pre-recorded or live scenarios are uued.
The device may be made ..nteractive if desired. Scene input can be random.
Output of device is a deterministic with output spectral band chosen by user.

LI_ ATIONS: Frame rate is currently limited to 30 frames/sec. Spectral
range is currently limited to between 0.7 and 12 microns. Usage of device is
limited by imagination and resources of user.

PLANNED IMPROVEMENTSAND MOD-"%!ATIQNS: This is an ongoing R&D program.
Current research is oriented to 3mproving spatial resolution, frame rate, grey
level fidelity, etc.

INPUT: Input is a digital or analog simulated image or an image collected by
a sensor.

OUTPUT: Output is an image in the spectral range between 0.7 rand 12 microns
chosen by the observer.
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'IADWARE AND SOFTWARE:
Computer(OSI: Selected by user.
Storaae: Input imagery is stored on any conventional image storage

media.
Periphers: Digital imaging television devices and thermal sensors as

selected by the user.
Lanauaae: Chosen by user.
Documentation: Limited documentation available.

SECURITY CLASSIFICATION: Device is unclassified. Device could use classified
imagery.
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O TITLE: Visual Search.

DATE IMPLEMENTED: 1980.

MODEL TYPE: Analysis.

PROPONENT: WL/AAWA-1 Analysis & Evaluation Branch Electronic Warfare Div.

POINT OF CONTACT: William K. McQuay, WL/AAWA-I, Bldg. 620, Area B,
WPAFB, OH 45433-654; (513) 255-4429.

PURPOSE: The purpose of the SEARCH model is to predict the ability of one or
more observers to detect an airborne target, typically an aircraft, via visual
search. A running cumulative probability of detection as a function of time
is computed for each target/observer engagement and this cumulative detection
probability versus time is the model output.
DESCRIPTION: Two distinct tactical modes are available within the model,
"search" and "stare." In the search mode, the direction of the target is
unknown, and search takes place over a solid angle sector with specific
azimuth and elevation dimensions. The "stare" mode is used when good
directional information rugarding the aircraft is available to the searcher;
e.g., when telescopes or TVs are radar directed toward the target. The stare
mode should not be used with the unaided eye.

After some initialization, SEARCH sets up the optical path from the target to
the observer(s) through the atmosphere. It then assigns positions to the sun,
to the target, and if necessary, to the observer(s) to calculate the
sun-ta':,et/observer-target phase angle.

SEARCH then calculates the target's inherent contrast to determine apparent. contrast. The single glimpse detection probability uses the ratio of target
contrast to the threshold contrast of the target. The threshold contrast of a
target is the contrast at which the detection probability for a single glimpse
assumes some nominal value. The latest single glimpse probability is combined
with previous ones to develop a cumulative probability.

A single engagement for which the cumulative probability of detection is
computed consists of one or more observers at the origin of a rectangular
coordinate system, and a target starting at specified coordinates relative to
the observer(s). The target moves with a given speed in a straight and level
flight path. Calculation continues until a user-specified target position
value is reached. During this target motion, the detection probability is
computed every 1/3 second. The final output io the cumulative probability of
detection printed for every second of the engagement.

When there is more than one observer, search by each is taken to be
independent. When more than one observer is searching, the cumulative
probability of detection is interpreted as the probability that the target is
being seen by at least one observer.

The properties of the penetrator target to be input to the model are the
target size and contrast against the sky as presented to the searching
observer(s). The program models all targets as diffuse, reflecting spherus
whose size varies as would the projected area of the target. The program
computes the angular diameter of an equivalent sphere based upon the target
slant range, aspect, and inputs describing target size as seen from the front,
side, and bottom.
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SEARCH offers the option of assuming a fixed inherent target contrast,
bypassing all calculations dealing with illumination and background, or the
model can compute inherent target contrast based upon sun/observer geometry.
Inherent contrast calculaticns can be made for two types of sky conditions:
overcast sky (no direct sunlight) and clear sky (direct sunlight). Note that
both conditions imply a uniform background.

INPUT: The engagement definitions for the SEARCH model are input by the user.
These inputs relate to target size and contrast, atmospheric visibility,
scenario geometry, size of search field, number of observers, and parameters
describing optical aids, should such aids be employed.

OUTPUT: Visual acquisition can be lost when the target becomes very difficult.
to see; for example, if it passes in front of the sun. This factor is
included in the model. Thus it ia possible, after accumulating some
probability of detection, for the cumulative probability to drop to zero and
then begin climbing again because of sun angles. Therefore, the precise
interpretation of the model output is, at each point in time, the probability
that the target is currently being seen.

HARDWARE AND SOFTWARE:
Computer: CDC Cyber 74.
Storage: 75,000 Octal words.
Lanctuaae: FORTRAN IV (Ada version also available).
Documentation: User's Manual.

SECURITY CLASSIFICATION: Source Code is Unclassified.

GENERAL DATA:
Time Reauirements: Compilation time: 7 seconds; Typical run time:

9 seconds.

Users: ASD/XRM; BDM Corporation; General Dynamics-Electronics Division;
Georgia Institute of Technology; Hughes Radar Systems; Loral Advanced
Projects; Naval Weapon Support Center; SAIC; U.S. Army SMO, SLCSM-AT;

WL/AAWW-3.
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TITLE: VOLUME - Engageability Volume Model Graphic Display.

DATE IMPLEMENTED: 1984.

MODEL TYPI. Analysis, but also useful for training and education.

PROPONENT: Vitro Corporation, 14000 Georgia Ave., Silver Spring, MD 20906.

LCTNT OF CONTACT: A.J. Ondrish, (301) 231-2097.

PURPOSE: VOLUME is used to generate and produce slides and viewgraphs for
presentations and training programs. It serves as a useful aid for
visualizing and understanding missile capabi.lity from a spatial point of view.

DESCR PTION:
Domain: Air; at sea for naval ships.

Sean: Worldwide.

Environment: Above sea surface.

Force Composition: Ship with STAN)ARD Missile (SM) versus a target aircraft
or missile.

Scope of Conflict: Conventional.

Mission Area: AAW.

Level of Detail of Processes and Entities: VOLUME generates 3-dimensional
(3D) representations of SM simulation results, which are combined with 3D
solid modeling techniques to present regions of capability in target
croasrange and downrange coordinates. Several graphical formats are
available, as is the option of arbitrary points of view.

CONSTRUCTION:
Human Participation: Required.

Time Processing: static.

Treatment of Randomness: Deterministic.

Sidedness: Two-sided.

LIMITATIONS: Portrays only nondiving targets.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Portrayal of diving targets in
addition to nondiving targets.

INPUT: Missile type and target speed.

OUTPUT: Graphics display and hardcopies from printer.

HARDWARE AND SOFTWARE:
Computer: HP 9845 C/HP 9020C.
Storage: 150K Bytes.
Peripherals: Roster printer.
Lanauage: HP Rocky Mountain Basic.
Documentation: Notes.

SECURITY CLASSIFICATION: Unclassified.
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GENERAL DATA:

Data Base: 1300 lines of code.

CPU time ver Cycle: 70 seconds on HP9845C or 15 seconds on HP 9020C.

Data Analysis Output: Hardcopy graphics.

Frecuency of Use: Occasionally.

Users: Vitro uses VOLUME as an additional analysis tool.

Comments: VOLUME is an excellent graphical tool for engageability studies.

0
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TITLE: VWOR - Velocity Walk-Off Response.

DATE IMPLEMENTED: 1987.

MODEL TYPE: Analysis.

PROPONENT: ITT Avionics, 390 Washington Avenue, Nutley, NJ 07110-3697.

POINT OF CONTACT: William High, ITT Avionics, (201) 284-2870.

PURPOSE: To analyze effects of ECM on a frequency tracking loop (CSMP Model).

DESCRIPTION: The model was created using the Continuous Systems Modeling
Program. It consists of a set of data records which describe thi, model as
connected analog blocks (integrators, summers, gains, etc.). Some blocks are
modeled directly with user supplied FORTRAN subroutines. The model simulates
the components of the frequency tracking loop as derived from a laplace
transform.

INPUT: Filter characteristic data. Amplitude and phase measurements for
discriminators and VCO plus CSMP Model of loop characteristics

OUTPUT: Output of frequency tracking loop.

HARDWARE AND SOFTWARE:
Comu ter: VAX 11/780-782, requires array processor.
Storaae: 50K Bytes of 8 Bits; memory requirements: 1M Bytes of

8 Bits.
Language: FORTRAN IV PLUS.
Documentation: None.

SECURITY CLASSIFICATION: Program without input data is unclassified; input
data is secret.

GENERAL DATA:
Data Base: Typical data preparation is 2 hours.

CPU time per Cycle: I minute.

Comments: Status of Model - completed, debugged.

V-27



THIS PAGE INTENTIONALLY LEFT BLANK

V-28



. TITLE: WAAM - Worldwide Military Command and Control System (WWMCCS)

Allocation and Assessment Model.

DATE IMPLEMENTED: 1983.

MODEL TYPE: Analysis of Command, Control Communications (C3).

PROPONENT: Defense Communications Agency.

POINT OF CONTACT: Dr. Crowley, DCA, (703) 692-5023.

PURPOSE: WAAM has the capability to rapidly assess the emergency action
message (EAM) dissemination and performance of the WWMCCS and WWMCCS-based C3
architectures in nuclear stressed environments. It provides a sinnle
capability that is responsive to changes (i.e., increases, decreases,
improvements, and changes in the U.S. C3 assets) as they may occur and
provides a highly credible result. To support the annual SIOP/RISOP war game
analysis, WAAM data sets and subroutines are updated to model current MEECN
and EAM procedures for executing the SIOP. Numerous simulation excursions are
performed to represent varying strategic scenarios and to model adverse
conditions that may affect U.S. C3 capabilities. The output from the WAAM
functional assessments are analyzed to produce inputs for SINBAC specifying
WWMCCS degradation in simulated RED and BLUE nuclear exchanges.

DESCRIPTION: Determines a probability of message receipt by allocation a
specified ballistic missile threat to a subset of the WWMCCS as defined by the
user, applies the allocation, and determines the direct and collateral damage
to the elements of the WWMCCS and outputs a ti.me-ordered probability of damage
file. The probabilities of survival or probability of correct message
receipts are used in Monte Carlo routines to determine the simulated outcome
of specific events. The model uses a networking proyram with an imbedded
Monte Carlo technique.

Domain: Models land-, air-, space-, and sea-based C3 system•i.

gpan: Global.

Environment: N/A.

Force Composition: BLUE C3 with RED strikes and jamming.

Score of Conflict: Nuclear.

Mission Area: Strategic connectivity.

Level of Detail of Processes end Entities: Models each communication node
and path as well as each threat system.

CONSTRUCTION:
Hunan Participation: Not required.

Time Processing: Event-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: One-sided.

LIMITATIONS: N/A.

PLANNED IMPBOVEMENTS AND MODIFICATIONS: N/A.
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INPUT: RISOP BLUE Target Base Strike Files Extract for C3 damage; current C3
data base (strategic connectivity master plan data base extract); RISOP
high-altitude burst allocation file; C3 systems descriptions/capabilities; and
specific case parameters.

OUTPUT: Model output is a single iteration message-routing described in terms
of length of time to complete transmission, path of message transmittal, and
mode of transmission. This single iteration is replicated a designated number
of times to effectively employ the Monte Carlo technique.

HARDWARE AND SOFTWARE:
ComDuter: IBM 4341 and VAX 8700.
Storaae: N/A.
Peripherals: N/A.
Language: FORTRAN 77.
Dozumentation: WAAM overview and user's guide, Feb 1987; WAAM subroutine

documentation, Aug 1986.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: 1 month.

CPU time per Cycle: 1 month.

Data output Analvsis: 1/2 month.

Freauency of Use: Annual cycle.

Users: J-8, DCA, OSD PA&E, JDSSC.

Comments: N/A.
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* I.~TITL• WAM - Weapon Assessment Model.

DATE IMPLEMENTED: October 1983.

MODEL TYPE: Analysis.

PROPONENT: The BDM Corporation, 7915 Jones Branch Drive, McLean, VA 22102.

POINT OF CONTACT: Edmund J. Bitinas, (703) 848-5246 or
John Chalecky, (703) 848-6374.

PURP'iS; WAM is designed to evaluate air.-to-surface and surface-to-surface
weapon system's capability to defeat a target.

DESCRIPTION:
Domain: Land and sea.

Snan: Can acccmnmodate a target array composed of any number of individual
elements.

Environment: Elements of the target array exist in a Cartesian coordinate
system.

Force Composition: Any mix of forces may be portrayed.

Scope of Conflict: Conventional, advanced conventional, chemical, and
nuclear weapons and mines.

Missieon-pAe: Any mission area in which a weapon is used to engage a
surface target.

Level of Detail of Processes and Entities: Individual submunitions versus
individual target elements (vehicles, personnel, etc.) are considered. Time
is not explicitly considered and therefore no processes are explicitly
modeled.
CONSTRUCTION:

Human Participation: Not permitted.

Time Processina: Static.

Treatment of Randomne__s_s: Weapon hitpoints are determined stochastically
through Monte Carlo draws from distributions of delivery system error at all
levels (e.g., aircraft delivery error, dispenser ballistic error, and
submunition dispersion). Probability of kill for any target element is a
function of its distance from the weapon hitpoint. Target element kills are
determined in a Monte Carlo fashion based on the computed probability of kill.

Sidedness: One-sided.

LIMITATIONS: Does not consider persistent effects.

PLANNED IMPROVjMENTS AND MODIFICATIONS: Incorporation of algorithms to assess
the effects of partial vehicle kills on a combat units overall effectiveness;
i.e., interdiction kill methodology.

INPUT: Requirements include the target array, attack system parameters such
as target locations errors, system delivery errors, footprint dimensions for
smart weapons, and pK curves for different target types within the target
array.
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OUTPUT: Distributions of the number of target acquisitions (for sensor-fuzed
weapons), number of hits on target elements, and number of kills within the
target array. Graphic output of a weapon laydown over the target array is
also available.

HARDWARE AND SOFTWARE:
Computer: Runs on the DEC VAX series (VMS), IBM PCs and compatibles

(DOS), and the Macintosh family.
Storage: 200 KB.
Peripherals: No special requirements for analysis purposes. If graphic

output is desired, a graphics capable terminal or plotter is
required.

Lanouage: FORTRAN.
Documentation: A user's manual is available.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Approximately one man-week.

CPU time per Cycle: Depends on size of attack and number of elements in
target array. Run time varies from one minute to twenty minutes on a DEC
MicroVAX.

Data Analysis Output: Raw data and summary statistics are provided for ease

of interpretation of results.

Freaucncy of Use: As required; average of six studies per year.

Users: U.S. Air Force, Defense Nuclear Agency, SHAPE Headquarters, Army
DCSOPS, commercial concerns.

Comments: Normally employed with other BDM models in a hierarchical
modeling approach.
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. TITLE: WASPS - War-at-Sea Planning System.

DATE IMPLEMENTED: 1988.

MODEL TYPE: Analysis.

PROPONENT: Force Structure, Resources and Assessment Directorate (J-8).

POINT OF CONTACT: CDR Prima Morris, JCS J-8, gommnercial (703) 693-4605.

PURPOSE: WASPS is used to provide decision support capabilities to assist
commanders with evaluating alternative Courses of Action for conducting
Anti-Surface Warfare (ASUW) operations. The stand-alone system architecture
consists of five functional modules; Target Tracking and Predictions,
Weaponeering, r.oute Development, Coordination and Assessment. The modules
allow analysts/plann rs to construct either hypothetical or real world,
War-at-Sea, battle force scenarios that contain manned aircraft and/or cruise
missiles and evaluate alternative approaches to the accomplishment of a stated
objective.

DESCRIPTION:
Domain: Joint Naval, and Air Force, ASUW operations.

Span: Current data base consists of Soviet combatant vessels.
Unconstrained theater of operations.

Force Composition: Joint and combined forces, (Air Force and Navy), Blue on
Red ASUW Operations.

Scope of Conflict: Conventional warfare, employing standoff weapons, TASM,
Harpoon, Harm and gravity bombs.

Mission Area: Anti-Surface Warfare (ASUW) operations only.

Level of Detail of Processes and Entities: WASPS models the interactions
between opposing Naval forces in a dynamic War-at-Sea environment. It
provides estimates of the expected outcome of a proposed plan. One of two
methodologies may be K!ected, either a discrete-event Monte Carlo simulation
or an expected value s;: 1ulation. The longer running Monte Carlo simulation
provides both force level and unit level statistics, while the expected value
simulation provides only force level estimates. In either case the Threat
Evaluation and Weapon Assignment (TEWA) process for air defense systems is
explicitly modeled. Additionally, command and control between defending
forces is addressed as is the effects of on-board and stand-off jamming. Also
included in the simulation is an airborne interceptor model. The Anti-Air
Warfare (AAW) capability models the interactions between hostile Red aircraft
interdicting Blue aircraft attacks. Red forces can employ Deck Launched
Interceptors, Ground Base Interceptors and Combat Air Patrols, utilizing
Air-to-Air Weapons. Blue forces employ escort aircraft from either service
(Navy or Air Force) that can utilize advanced Air-to-Air Weapons. A 3-D
graphics display and alphanumeric trace report of red and blue interactions is
provided along with extensive statistical data to assist planners and analysts
in the evaluation of proposed COAs.

CONSTRUCTION:
Human Participa-tion: Required for scenario development only.

Time Processinq; Dynami.c, time- and event-stepped model. Very scenario
dependnt, normal operating time is 1-2 hr.
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Treatment of Randomness: Random processes include: survivability
estimates, damage estimates, variations in environmental conditions, hostile
ship locations, anti-ship missile guidance errors.

Sidedness: Two-sided, symmetric, reactive model.

LIMITATIONS: Only evaluates blue ASUW operations. No ASW or Land Attack
Warfare areas are addressed.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Model will be enhanced to allow
evaluations of Red forces attacking Blue Naval forces.

INPUT: Scenario development utilizing advanced graphical interfaces are used
to set up red forces and plan blue attacks. The user determines quantities
and routes for aircraft and cruise missiles.

OUTPUT: Produces printed reports of attrition and damage estimates. Over 130
statistical categories of interest are collected. A postprocessing module
enables the user to display selected statistical categories across multiple
Courses of Action. Reports are selectable by category at the Macro and Micro
level, and virtually eliminates the need for large output reports.

HARDWARE AND SOFTWARE:
Computer: Designed to run on a VAX computer with a VMS operating

system.
Storage: 120,000 blocks (60 megabytes).
keripherals: Minimum requirements: I graphics suite, I VT220, 1 printer.
Lanauaae: FORTRAN 77.
Documentation: Users Manual.

SECURITY CLASSIFICATION: Source Code is unclassified; data base is classified
Secret.

GENERAL DATA:
Data Base: Derived from multiple sources, 90% complete.

CPU time per Cycle: Scenario dependent.

Data Output Analysis: Postprocessing aids are provided.

Frequency of Use: Varies at installation sites, but is used at least
several times a year.

Users: USCINCPACFLT, NOSC, USCINCPAC.

Comments: None.

W-6 S



S TITLE: WEBS - Weapon Effectiveness Battle Simulation.

DATE IMPLEMENTED: 1981

MODEL TYPE: Analysis.

PROPONENT: CA4 Division, RARDE, Fort Halstead, Sevenoaks, Kent, England.

POINT OF CONTACT: P.R. Syms, RARDE ext. 2452.

PURPOSE: Evaluation of Direct Fire land systems at the battlegroup
(battalion) level.

DESCRIPTION:
Domain: Land.

Span: Local, tactical,

Environment: Stochastic terrain, using statistics gathered from runs of
BGWG (q.v.) and (in near future) JANUS/BGWG (q.v.).

Force Composition: Heterogeneous mechanized forces.

Scope of Conflict: Conventional.

Mission Area: Direct fire battle. Typically, a lOkm front.

Level of Detail of Processes and Detail: Individual vehicles and GW teams
represented.

CONSTRUCTION:
Human Participation: No.

Time Processing: Event sequenced.

Treatment of Randomness: Stochastic.

Sidedness: Two-sided, fully symmetric.

LIMITATIONS: Limited ability to update tactics during a run. No ability to
represent infantry, barriers or fixed wing aircraft. Terrair and routns are
represented in an abstract manner, such that movement routes are constrained
to East-West and North-South. No theoretical limit on unit numbers, but
practically 120 Blue/300 Red.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Ability to transfer scenarios from
JANUS/BGWG. Also minor model changes planned to some areas including target
selection.

INPUT: 1) vehicle and weapon characteristics; 2) minefield and artillery
mission data; 3) Orbat, deployment, orders and tactics; 4) probability data.

OUTPUT. 1) killer/Victim tables; by replication and averaged; 2) firer/target
tables, by replication and averaged; 3) individual events on request.
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HARDWARE AND SOFTWARE:
Computer(OSI: DEC 11/750 & 6000 seric computers; VAX/VMS.
Storage: Typically 200 blocks input data for a battlegroup scenario,

6000 blocks executable code. Output files anywhere from a
few blocks to 20000 blocks, depending on amount of
information requested.

Peripherals: Disk storage, line printer, etc.
Language: FORTRAN 77. Some utilities written in Pascal.
Documentation: 4 volumes (User & programmers' guides, model definitions and

exec. summary. Updated with model).

SECURITY CLASSIFICATION: Software is unclassified.

GENERAL DATb:
Data Base: Preparation: a few hours to several weeks.

CPUmg p r Cycle/Data Output Analysis: Preprocessor: none; Simulation:
approx. real time, highily dependent on machine and battle size; Analysis
package: yes.

Freauency of Use: In constant use. (Has experienced a renaissance since
simulation data last collected.)

Users: CA4 RARDF. TRAC (WSMR) and AMSAA (APG) have older versions; it is
unknown what use they make of them. DSc(L) MOD will possibly be using WEBS in
the ne.ar future in place of SLEW (q.v.).
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S TITLE: WWMCCS/WAAM - Worldwide Military Command and Control System/Allocation

and Assessment Model.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONENT: Defense Information Systems Agency, Code TVAB,
3701 N. Fairfax Drive, Arlington, VA 22203-1713.

POINT OF CONTACT: Mr. Brad Stubbs, DSN 226-1837, Commercial (703) 696-1837.

PURPOSE: WAAM is a research and evaluation tool for assessing the
effectiveness of current and potential communications systems in d'.sseminating
Emergency Action Messages (EAMs) to strategic forces in a nuclear .;ressed
environment. It provides a realistic assessment of the changes in overall
strategic C3 system performance in response to changes in equipment,
procedures or operational posture within the context of a user defined threat.
DESCRIPTION:

Domain: Models land-, air-, space-, and sea-based C3 systems.

Sgan: Global with coupled with appropriate data bases.

Environment: Includes time of day and year and other environmental factors
related to communications such as solar flux, ground conductivity and
naturally occurring radio noise.

Force Composition: C3 to Blue strategic forces with Red strikes and
jamming.

Scope of Conflict: Nuclear.

Mission Area: Strategic connectivity.

kLvel of Detail of Processes and Entities: Individual communications nodes
with multiple types of communications equipments, individual message
processing activities within a node as well as movement of mobile C3 elements
are all explicitly modeled. Red weapon detonations, node damage, and success
of message transmissions are Monte Carlo based.

CONSTRUCTION:

Human Participation. Not Required.

Time Processing: Dynamic, event-step.

Treatment of Randomness: Stochastic, Monte Carlo.

Sidedness: One-sided.

LTMITATIONS: Number of simultaneous message injection times limited to 16.
Supporting data bases currently in existence are largely limited to strategic
C3 and EAM message processing.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Code is being developed to make
modeling of message processing less specific to EAMs. X-Windows graphical
user interface for model input Pnd output also under development. Additional
strategic C3 systems will be incorporated as details become available.

INPUT: Description of C3 nodes and equipments, links and networks,
communications procedures, Red burst locations and jammers, timeframe of
interest, and message injection times. W-9



OUTPUT: Printouts of message arrival times for both individual force nodes
and in aggregate, message p0aths, and link performance end utilization.
Multiple postprocessor graphics to aid analyst in reducing data.

HARDWARE AND SOFTWARE:
Computer: Sun Sparc 400, Sun SparcStation 1+.
Storage: 150M Bytes (source, executable and storage for results).
Peripheral,: Uses DISSPLA for output graphics.
Language: FORTRA.N, Ada, (w/ "C" for some Sun-specific portions),

ORACLE RDBMS used to create many input files.
DocuMentation: User's Guide and overview, Annotated source code listings.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Datg.as: Development of data bases for other than strategic nuclear C3

would require several man-years of effort. Excursions from existing data
bases relatively straightforward.

CPU time p~er Cycl~e: Varies with size of problem and level of threat.
Approximately 2 to 5 minutes per replication for a 300 node network under a
RISOP type attack.

Data Output Analysis: Postprocessor routines essential to reduce large
amount of output. Graphics markedly assist identification of key issues.

Frequency of Use: Vari`es but used at least several times a year for
extensive numbers of cases.

Users: DISA/TVAB, DISA/JNSS, JSTPS.

Comments: Graphical user interface will make model far easier for user to ,
use, but will make model much more platform specific.
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. TITLE: XSTAR.

DATE IMPLEMENTED; July 30, 1991.

MODEL TYPE: Analysis.

PROPONENT: Force Structure, Resource, and Assessment Directorate (J-8), The
Joint Staff, The Pentagon, Rm 1D937, Washington, DC 20318-8000.

POINT OF CCNTACT: Major J. V. Rogers, J-8 NFAD/SDB, (703) 695-4657,
AV 225-4657.

PURPOSE: XSTAR is a systems analysis level model used to investigate various
system-level effectiveness measures for strategic defense systems.

DESCRIPTION:
Domain: Land- and space-based kinetic energy weapons and space-based

directed energy weapon systems.

Span: Single-sided, worldwide strategic defense engagements.

Environment: Three-dimensional, earth-zentered coordinate system.

Force Composition: RED offensive missile threat and BLUE strategic defense
system (or vice versa).

Scope of Conflict: Strategic offensive nuclear/defensive exchange analysis.

Mission Area: Strategic conflict.

Detail of Level of Processes and Entities: Lowest level of engagement is. defensive interceptor to re-entry vehicle. Kills are assessed through Monte
Carlo techniques using an overall defined probability of kill of the type of
engagement and flight phase of the threat element.

CONSTRUCTION:
Human Participation: Analyst selects decision criteria that involve shot

selection by the battle manager function. Model can be run interactively via
menus, but is usually run in a batch mode.

Time Processing: Dynamic, time-step (increment is user-defined).

Treatment of Randomness: Weapon systems failures and engagement outcomes
are assessed through Monte Carlo determination.

Sidednesp: One-sided, nonreactive.

LIMITATIONS: Battle manager has perfect global status information on all
threat elements. Sensors are only indirectly modeled in discrimination
methodology for midcourse or implicitly in probability of kill values.

PLANNED IMPROVEMENTS AND MODIFICATIONS: Better sensitivity for TMD
engagements.

INPUT: Scenario/strike tape of offensive threat, missile parameter file,
launch and target site files, computation control file, weapons parameter
file, satellite shells file, ground-launched interceptor file, and battle
management options.

OUTPUT: User-defined selection of available output reports.
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HARDWARE AND SOFTWARE:
Computer: VAX, SUN 3, or better.
Storage: 800 blocks to store executable image; 300 blocks data files;

30 million bytes virtual memory (60,000 pages).
Peripherals: None required; terminal or line printer for report review.
Language: VAX FORTRAN/SUN FORTRAN.
D-ocumentation: User's guide.

SECURITY CLASSIFICATION: Unclassified.

GENERAL DATA:
Data Base: Currently supported by user-generated flat files. Conversion

program exists to take SDIO generated scenario into XSTAR format.

CPU time Per Cycle: Depends on launch duration, size of offensive threat,
and number of defensive satellites. Typical run times are less than 30
minutes. Five to 15 CPU minutes required for typical representative run (less
than 10000 RVs and 500 satellites).

Data Output Analysis: Postprocessor pulls data from output reports into

spreadsheet summary files to compare results across multiple runs.

Freauencv of Use: Used weekly.

Users: The Joint Staff/J-8 NFAD.

Comments: None.
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# TITLE: YAC - Yet Another CHEXCAS.

DATE IMPLEMENTED: 1986.

MODEL TYPE: Analysis.

PROPONEN1T: CRDEC, Studies & Analysis office, Aberdeen Proving Ground,
MD 21010-5423.

POINT OF CONTACT: Mr. Richard Saucier, (301) 278-6721, AV 298-6318.

PURPOSE: This program simulates a one-sided battlefield scenario of firing
multiple chemical munitions onto a battlefield sector composed of many target
elements. Statisticq are calculated for chemical agent casualties and area
coverage for each of these target elements. The CHEMCAS model served as the
basic structure for the development and building of YAC. The two models
differ mainly in their casualty assessment techniques.

DESCRIPTION:

Domain: Land.

_pan: Target sector.

Environment: Steady-state meteorological conditions for any time of day or
night over flat, open terrain, and static battlefield environment for target
location and unit operations.

Force Comp,)sition: Simulates effects of either BLUE or RED fighting units.

Scope of Conflict: Chemical warfare.

Mission 'rg a: Assesses chemical missions within combat target areas of
platoon to battalion siLe.

Level of Detail of Processes and Entities- High resolution simulation of
the chemical pattern laydowns, target positioning, and assessment of target
casualties. Effects of MOPP statue and changes in MOPP states and breathing
rates also evaluated.

CONSTRCTION:
Humpin Participation: Not required for decisions and processes after inputs

are satup and program exetutes; internal control makes decisions and runu.

,Tne Processing: Model takes snapshots of battlefield situation at specific
timcf intervals or periods.

ireatment of Randomness: The model assumes uniform random distribution of
im?acts over the targeted area. This assumption is more appropriate for mass
firing of RED on BLUE targets, but the reverse can also be assessed. NUSSE3
searves as the deterministic single munition cloud generator.

Sidedness: Proqram simulates a one-sided battlefield scenario.

LIMITATIONS: The model is limited to steady-state MET conditions over flat,
open terrain. The impact generator does not realistically simulate individual
munition delivery errors. The "e are no off-target effects assessments. A
limited aqent toxicity data base is built into the model. The program remains
in a state of initial development, and has served as a research model that has
had limited testing and verification of results.

PLANNED IMPROVEMENTS AND MODIFICATIONS: No plans for improvements
modifications, or further testing of this program exist.
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INPUT: Sector size, size of each subtarget element within the sector, a grid
of dosage and deposition values from the single munition source generator
NUSSE, breathing rates and MOPP states of each target element, and the number
of rounds fired at each target element.

OUTPUT: Statistics on the percent of expected casualties and percent area
coverage for each target element are graphically displayed on the console and
printed out in tabular form.

HARDWARE AND SOFTWARE:
Computer: Generalized design and coding permits model to be run on

several computers, such as VAX, UNIVAC, IBM, and IBM PC
compatible type computer systems.

Storaqe: Approximately 9000 lines of code.
Peripherals: Minimum requirement: one printer.
Languace: ASCII Standard FORTRAN 77.
Documentation: There is no technical report that documents this

methodology, but a small pamphlet exists that serves as a
user's guide.

SECURITY CLASSIFICATION: Unclassified, but some data bases, which serve as
inputs, may be classified.

GENERAL DATA:
Data Base: Setting up of a sector target array is time-consuming. However,

standardized scenarios exist. Time required for setting up of the NUSSE3
cloud inputs depends on availability of agent and munition parameters. Data
setup time requirements can vary from minutes to hours.

CPU time per Cycle: The YAC program consists of four separate and
independently run modules. Output from one serves as input to the next module
in the sequence. The total time for completing an initial run of the YAC
series modules may take from one hour to a half a day.

Data Analysis Output: No postprocessor to analyze the output results.

FreQuency of bseQ: Program has become outdated and rarely used. It is being
replaced by the newly improved PARACOMPT and MCAS (version of Tech/Map
currently being developed within our office) models.

Userst CRDEC.

Comments: None.
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